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ABSTRACT: 
OBJECTIVE: To systematically review U.S. studies examining the relationship between 
literacy and health in the elderly, and to determine what interventions may mitigate the effects of 
low literacy on health in an older population. 
METHODS: I searched the MEDLINE database from its beginning through September, 2009 
and identified 676 health-related articles that referred to the term "literacy" and studied adults 
age 65 and older. After reviewing titles and abstracts, I further excluded 433 articles. Of the 
remaining 243 articles that were reviewed in their entirety, only 29 articles met my pre-specified 
inclusion/exclusion criteria and were included in this review. I included cross-sectional and 
cohort observational studies that measured participant literacy on an individual level, and 
measured one or more health outcomes in older adults. Each included study had to address at 
least one of my key questions: Key Question 1) In elderly individuals, are literacy skills related 
to a) use of health care services, b) health outcomes, c) health-related knowledge, d) costs of 
health care, or e) disparities by race, ethnicity, culture, education, or age? Key Question 2) For 
elderly individuals with low literacy skills, what interventions may mitigate the effects oflow 
literacy on: a) use of health care services, b) health outcomes, c) health-related knowledge, d) 
costs of care, ore) disparities by race, ethnicity, culture, education, or age? 
RESULTS: The 29 articles in this review include data on 14,891 distinct individuals. All of the 
studies addressed Key Question 1. I was unable to identify any studies that addressed Key 
Question 2. Substantial evidence demonstrated that elderly individuals with lower literacy often 
have worse health outcomes than their counterparts with higher literacy, including lower rates of 
influenza vaccination, higher rates ofER use and hospitalization, worse self-rated health, higher 
rates of cognitive impairment and decline, and higher mortality. Despite clear associations 
between literacy and health in older adults, no researchers have tested interventions designed to 
mitigate the health effects of low literacy in an elderly population. The instruments most 
commonly used to measure literacy in this body of literature were the S-TOFHLA and the 
REALM. The average methodological quality of included studies was fair to good. 
DISCUSSION: This systematic review demonstrates that elderly individuals with lower literacy 
often have worse health outcomes than those with higher health literacy. It also identifies a 
critical gap in the health literacy literature: no interventions designed to mitigate the effects of 
literacy on health have been tested in an elderly population. It is crucial for clinicians and 
researchers to recognize the burden oflimited health literacy in the elderly population and begin 
to test interventions that can improve the health of older adults with limited literacy. 
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Introduction 
In 2004, the Agency for Healthcare Research and Quality (AHRQ) published a 
systematic review entitled "Literacy and Health Outcomes" 1 The report found substantial 
evidence that individuals with limited literacy experience worse health than those with adequate 
literacy. Despite the clear links between literacy and health outcomes, only a small fraction of 
the literature reviewed specifically examined literacy and its effects on the health of the elderly. 
Older Americans experience a higher burden of disease, use more health care services, 
and are responsible for greater health care costs than their younger counterparts. Some of these 
differences may result from higher rates of chronic illness, functional limitations, and cognitive 
decline in the elderly. However, many older adults have poor literacy, which can exacerbate and 
compound existing medical conditions, and may play an important role in the disparities in 
health and health care utilization between young and old. The purpose of this paper is to perform 
a systematic review to examine the relationship between literacy and health in an elderly 
population, and to determine what interventions may mitigate the effects of low literacy on the 
health of older adults. In the background section below, I define the concept of health literacy, 
describe the burden oflow health literacy in older adults, and provide the rationale for further 
exploring the relationship between literacy and health in the elderly population. 
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Health Literacy - Definition and Prevalence 
Defined in 2000 in the Healthy People 2010 report, health literacy is most often 
characterized as "the degree to which individuals can obtain, process, and understand the basic 
health information and services they need to make appropriate health decisions. "2 In the past 
decade, researchers and policy-makers alike have paid increasing attention to the importance of 
health literacy. Recognizing its significance early on, the Healthy People 2010 report established 
the goal of "improv[ing] the health literacy of persons with inadequate or marginal literacy 
skills" and stated that "closing the gap in health literacy is an issue of fundamental fairness and 
equity, and is essential to reduce health disparities." 2 (p. 11 -15) Four years later, the Institute of 
Medicine (I OM) published a seminal report entitled "Health Literacy: A Prescription To End 
Confusion" 3 in which they charged health care agencies, both public and private, to "develop 
and support demonstration programs to establish the most effective approaches to reducing the 
negative effects oflimited health literacy." 3 (p. 15-16) In order to achieve the goals set forth by 
Healthy People 2010 and the IOM, it is essential to determine which groups have the highest 
prevalence of limited literacy, how literacy influences health, and what interventions have 
proven successful at mitigating literacy's adverse effects on health. 
Sometimes described as the "silent epidemic," 4 limited literacy is widely prevalent and 
often hinders people's ability to navigate successfully through our increasingly complex health 
care environment. In 2003, the US Department of Education conducted the "National 
Assessment of Adult Literacy" (NAAL) 5, a comprehensive assessment of Americans' literacy 
skills. The NAAL surveyed over 19,000 adults age 16 and older and measured literacy on three 
domains: "prose" (the ability to read text in sentences or paragraphs), "document" (the ability to 
interpret forms, schedules, etc), and "quantitative" (the ability to use and compare numeric 
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information). 5 The NAAL included items specifically designed to measure health literacy and 
provided the first nationally representative estimates of health literacy prevalence. Health literacy 
scores were grouped into four categories: "below basic", "basic", "intermediate", and 
"proficient." 5 Respondents in the "below basic" and "basic" categories lack the skills needed to 
perform basic health-related tasks such as reading and filling out forms, taking medications 
correctly, and scheduling appointments with their physicians. Results from the NAAL survey 
demonstrate that approximately one-third of all US adults (36%) fall into these two categories. 5 
Figure 1 - Percentage of adults in each health literacy level, by age: 2003 NAAL 5 
·· NOTEQ<!\;lU may ~ot sumtbtoll!lsbe<auseof rounding.Adults ~.[!!.!feline<! a. pe<>ple.16 years of 
a~ a~~ .older living in ho'J'eholds or prisons . .Adults who could .not(leinte!Viewed because <Jf!an-
guage spoken orcogniti>ie or mental disa blliti.es (lperrent in 200l)are exciude.d from this figure. SOURCE: US. Department of Educatton, lnstln!te of Educatron Sciences; Nattonal CentEr for 
Education Statistic;,2003.Nattonal Assessment of Adultliter<~Cy. 
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Adults age 65 and older represent the fastest growing segment of the population, 6 and are 
also significantly more likely than their younger counterparts to experience low health literacy. 
The NAAL demonstrated that the rate oflimited health literacy in older adults was nearly twice 
that of any other age group (Figure 1).5 In fact, twenty-nine percent of adults aged 65 and older 
had "below basic" health literacy and thirty percent had "basic" health literacy. Almost two-
thirds of adults over the age of 65 have health literacy levels that suggest they lack the skills 
necessary to make well-informed decisions about their health care. 
The NAAL reported that in addition to the elderly, certain subgroups of the population 
appear to be at higher risk for limited health literacy. Such groups include African Americans 
and Hispanics, those who have not completed a high school degree, and those living in 
poverty.5• 7 In the NAAL, only 9% of white people scored in the lowest "below basic" level, 
whereas 24% of African American respondents and 41% of Hispanic respondents had "below 
basic" health literacy.5 Nearly 50% ofthose without a high school diploma had "below basic" 
health literacy.5 Older members of these minority groups may be particularly vulnerable to the 
adverse effects of limited health literacy, which may play a mediating role in the racial/ethnic, 
socioeconomic, and educational disparities seen throughout various health outcomes. 
Literacy and its Effects on Health 
In 2003, at the behest of the American Medical Association (AMA), the Agency for 
Healthcare Research and Quality (AHRQ) commissioned the RTI International-University of 
North Carolina Evidence-Based Practice Center to conduct a systematic review to evaluate the 
relationship between literacy and health outcomes and to determine if any interventions existed 
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to improve those outcomes. 1 In the review, authors asked if literacy was associated with health 
service utilization, health outcomes, health care costs, or disparities in health. 
This AHRQ review 1 and the subsequent articles reporting on the results 8• 9 demonstrated 
that literacy has profound effects on individual health. In 44 articles, literacy was linked to 
numerous health outcomes, as diverse as clinical preventive service utilization, hospitalization, 
disease knowledge, and prevalence of depression. 15 However, it remains unclear what types of 
interventions may effectively improve health outcomes for individuals with low literacy. The 
review identified only nineteen intervention studies which assessed individual literacy. The 
authors concluded that while some interventions aimed to improve outcomes for people with 
poor literacy, "limitations in study design, interventions tested, and outcomes assessed make 
drawing conclusions about effectiveness difficult" 15 (p. 185). 
Rationale for a Systematic Review on Literacy & Health in the Elderly 
There are several reasons to believe that the effects of literacy on health may be different 
for the elderly than they are for a younger population, and that interventions designed to improve 
health may need to be tailored specifically for older adults. 
First, as noted above, older adults have nearly twice the rate oflimited health literacy 
than their younger counterparts. The high prevalence of low health literacy in this age group may 
be due, in part, to lower educational achievement. Many Americans aged 65 and older grew up 
outside of the US, in communities where they did not have the same educational opportunities to 
which younger Americans have grown accustomed. According to statistics from the US Census 
Bureau, older adults in this country are less likely to have received a high school degree.6 While 
86% of people between the ages of 55 and 64 have graduated from high school, only 78% of 
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people between ages 65 and 74 and 70% of those aged 75 and older have earned a high school 
degree.6 
Second, the elderly experience a substantial burden of disease. Older adults are more 
likely to suffer from multiple chronic diseases than younger individuals. 10 In addition, the 
elderly account for higher health care costs than younger adults. 11 This may be due, in part, to 
their higher rates of low health literacy, which may make it harder to successfully access the 
health care system and make informed decisions about prevention and treatment. 
Third, the elderly are often underrepresented in research. The 2004 AHRQ report 1 may 
not accurately represent the effects of literacy on the health of older adults because some studies 
excluded older adults from their sample population. In 1997, Bugeja and colleagues evaluated 
1012 studies and found that a third of authors excluded older adults from their sample without 
adequate justification. 12 In addition, the AHRQ review further excluded studies in which 
dementia was an outcome, limiting the number of studies that applied to older adults. 
Finally, the elderly population has a higher rate of cognitive impairment, which 
complicates measurement of the association between literacy and health in older adults. As 
discussed later in this review, the relationship between literacy and cognitive impairment 
remains unclear. While cognitive impairment and decline may reduce literacy skills over time, 
low literacy also limits the ability to accurately measure cognitive function using standard 
written and verbal tests. Combined with other functional limitations such as visual or hearing 
impairment, cognitive impairment may necessitate tailoring special interventions to address the 
effects of limited literacy in an older population. 
Considering the high prevalence of inadequate health literacy in adults age 65 and older, 
the large burden of disease in this same group, the fact that older adults are often under-
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represented in research populations, and the complicated association between literacy and 
cognitive function, it is crucial that we better examine the relationship between literacy and 
health in this vulnerable population and strive to determine whether any interventions can 
effectively improve health outcomes for seniors with low literacy. 
The purpose of this systematic review is twofold: 
1) To examine the relationship between literacy and health in older adults 
2) To determine what interventions may mitigate the effects of low literacy on the 
health of older adults 
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Methods 
In this section, I describe the process used to perforrrt this systematic review on literacy 
and its effects on the health of elderly people in the US. First, I review how researchers measure 
the concept of health literacy. I then define my key questions and display the analytic framework 
I used to formulate those questions. Next, I discuss my literature review, explaining the inclusion 
and exclusion criteria and outlining my search strategy. Finally, I summarize how I selected 
articles, abstracted data, and graded quality of included studies and overall strength of evidence. 
The methods for this systematic review were closely modeled on AHRQ Evidence 
Report/Technology Assessment# 87 entitled "Literacy and Health Outcomes" 1 and the 
subsequent update of that report (for which I am a Co-Investigator), which is currently in-process 
at the RTI International-University of North Carolina Evidence-Based Practice Center. 13 I chose 
these methods so that the results from this review on an elderly population could more easily and 
meaningfully be compared to already existing work in the field of health literacy research. 
Measuring Health Literacy 
The tests most commonly used to measure health literacy for research purposes are the 
Rapid Estimate of Adult Literacy in Medicine (REALM) 14 and the Test of Functional Health 
Literacy in Adults, Short Form (S-TOFHLA) 15 (Table 1). Both are well-validated measures of 
literacy that have good inter-rater reliability and correlate well with widely accepted gold-
standard reading tests, such as the Wide Range Achievement Test- Revised (WRA T-R). 16 The 
REALM, 14 developed by Davis and colleague in 1993, is a literacy test of 3 lists containing 22 
health-related words each. Readers are asked to read each word out loud and are given one point 
for each word they pronounce correctly, yielding a score from 0 to 66. 
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The TOFHLA,17 developed by Parker and colleagues in 1995, includes a 50 item reading 
comprehension section and a 17 item numeracy section. The reading comprehension section uses 
a modified Cloze procedure, in which words are deleted from a passage and readers must select 
one offour choices to fill-in each blank in a grammatical and appropriate way. The passages are 
taken from standard health care materials (e.g. a Medicaid application form, an informed consent 
form, etc). The numeracy section uses hospital forms and prescription vials to test whether a 
patient can understand standard quantitative health-related instructions (e.g. how to take a· 
medication, monitor blood glucose, etc). Scores for both sections range from 0-50, yielding a 
maximum score of 100. 17 The shortened version (S-TOFHLA) 15 is more commonly than the 
original TOFHLA because it is easier to administer. Like the TOFHLA it is scored from 0-l 00, 
but uses a 36-item reading comprehension section and a 4-item numeracy section. 15 
Table 1 -Instruments Commonly Used to Measure Literacy in Health Care Settings 
Test Description Range Cut-Points 
Reading Recognition tests reading ability by 0-57 median score or standardized grade 
subtest from Wide Range assessing letter and word levels 
Achievement Test 18 recognition and 
(WRA T -3) pronunciation; items are 
Rapid Estimate of Adult 
Literacy in Medicine 14 
(REALM) 
Short Test of Functional 
Health Literacy in Adults 15 
(S-TOFHLA) 
health-specific 
tests reading ability by 
assessing word recognition 
& pronunciation; items are 
health-specific 
tests reading 
comprehension using prose 
passages, and numeracy 
using hypothetical 
quantitative examples; 
items are health-specific 
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0-66 
0-100 
:S 3'd rade (0-18) 
4 '" -6' grade (19-44) 
7'" -8'" grade ( 45-60) 
2: 9'" grade ( 61-66) 
most commonly analyzed as: "limited 
literacy" ( < 9'" grade) vs. "adequate 
literacy" (> 9'" grade) 
Adequate: 67-100 
(can read & interpret most health-related 
materials) 
Marginal: 54-66 
(may have difficulty reading & interpreting 
some health-related materials) 
Inadequate: 0-53 
(unable to read & interpret most health-
related materials) 
Unfortunately, measuring health literacy poses several challenges. First and foremost, 
there is some disagreement in the research community about which definition best characterizes 
the multifaceted concept of "health literacy." 1 As a construct, health literacy is more complex 
than simple literacy. The Healthy People definition of health literacy suggests that in order to 
"make appropriate health decisions," an individual must "obtain, process, and understand"2 
health information. The basic ability to read is an essential component of this process, but it 
alone is not sufficient. In order to function successfully in our increasingly complex health care 
system, individuals must also possess various other skills, such as the ability to effectively 
communicate with health care providers, and the ability to use numbers and quantitative 
information (numeracy). 
To date, there is no agreed-upon gold standard instrument for measuring health literacy. 
Both the REALM and the S-TOFHLA are used widely in the literature examining the 
relationship between literacy and health, but neither fully encompasses the entire constellation of 
abilities that is included in the Healthy People 2010 definition of health literacy. The REALM, 
whlch assesses an individual's ability to recognize and pronounce health-related words, is a 
measure of reading ability. In fact, its name (Rapid Estimate of Adult Literacy in Medicine) 
implies that it is a measure of literacy in a health care setting, but may not fully capture the 
complex nature of health literacy. 
In contrast, as their names imply, the TOFHLA 17 and S-TOFHLA 15 purport to measure 
health literacy, rather than literacy in a health care setting like the REALM. The TOFHLA 17 and 
S-TOFHLA 15 measure an individual's reading comprehension and also assess basic numeracy 
skills. These abilities are more complex than the simple word recognition measured by the 
REALM. However, the TOFHLA and S-TOFHLA both correlate well with the REALM, 
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suggesting that they too are measuring literacy in a health care setting, but may not fully quantify 
the multifaceted concept of health literacy. 
In addition to disagreement in the research community about how to best measure health 
literacy, there is also disagreement about how to best categorize "normal" and "abnormal" levels 
of health literacy. As displayed in Table 1, the REALM, WRAT, and S-TOFHLA all use 
different cut-points between groups. The S-TOFHLA divides individuals into three groups: 
inadequate, marginal, and adequate. Researchers who use the S-TOFHLA most frequently 
perform multiple analyses, comparing individuals in the adequate group with those in the 
inadequate and those in the marginal group. In contrast, the REALM divides individuals into 
four groups, based on grade level. However, oftentimes researchers who use the REALM will 
analyze results by comparing only two groups: individuals with "limited literacy" ( < 9'h grade) 
and individuals with "adequate literacy" (2:: 9th grade). These different cut-points and different 
numbers of groupings make drawing comparisons between studies difficult. Authors use the 
terms "limited/inadequate" and "adequate" to signifY different things, depending on which 
instrument they use to measure health literacy. 
Given their wide use in research on health literacy, the REALM, TOFHLA, and S-
TOFHLA allow us to compare results across studies that use the same instruments and cut-
points. Despite the limitations noted above, these measurement tools serve as the best markers 
we have of health literacy, a concept that is undeniably complex and difficult to measure. For 
clarity, I will adhere to the following conventions for the remainder of this paper. When I 
specifically discuss the concept described in the Healthy People 2010 definition, I will use the 
term health literacy. Otherwise, I will use the term literacy and describe its relationship to health 
when discussing studies that use limited instruments such as the REALM or TOFHLA. 
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Key Questions 
To characterize the complex relationship between literacy and health in an elderly 
population, I posed two key questions, both of which have five parallel elements. The key 
questions are listed below: 
KQI. In elderly individuals, are literacy skills related to: 
a. Use of health care services? 
b. Health outcomes? 
c. Health-related knowledge? 
d. Costs of heath care? 
e. Disparities in health outcomes, health-related knowledge, costs of care, or service 
utilization by race, ethnicity, culture, education, or age? 
KQ2. For elderly individuals with low literacy skills, what interventions may mitigate the 
effects of low literacy on: 
a. Use of health care services? 
b. Health outcomes? 
c. Health-related knowledge? 
d. Costs of heath care? 
e. Disparities in health outcomes, health-related knowledge, costs of care, or service 
utilization by race, ethnicity, culture, education or age? 
Analytic Framework 
Figure 2 depicts my analytic framework. The figure is not meant to display every 
association in the complex relationship between literacy and health, but rather depict the 
framework I used to conceptualize my key questions. Health literacy, at the top of the figure, is 
the primary independent variable. I study its effects on 5 major dependent variables: a) use of 
health care services, b) health outcomes, c) health-related knowledge, d) costs of health care, and 
e) disparities in any of the above caused by influencing factors such as race, ethnicity, culture, 
education, or age. In addition, I examine any interventions that may mitigate the effects of low 
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literacy on any of the above-mentioned dependent variables. As depicted in the figure, many of 
the dependent variables are interrelated (e.g. use of health care services and cost). These 
associations are represented by dotted lines. 
Figure 2 -Analytic Framework 
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Inclusion & Exclusion Criteria 
To select studies that would best answer my key questions, I used the inclusion and 
exclusion criteria listed in Table 2. I included any randomized controlled trial, cohort study, 
cross-sectional study, or before-and-after study that addressed my key questions. I only included 
articles that studied adults aged 65 and older or included a sub-analysis of an elderly population. 
In the US, Medicare provides insurance coverage for the vast majority of people aged 65 
and older, thereby creating a unique health care environment for elderly Americans. As a result, 
the experiences of older adults in other countries may not be readily applicable to an elderly 
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population in the US. In order to maximize the external validity of my results for older 
Americans, I included only studies that were performed in the US. 
Because literacy has wide-ranging effects on individual health, I included a broad array 
of outcomes, including a) use of health care services (clinical preventive services, outpatient 
appointments, emergency room visits, hospitalization rates, medication use and adherence), b) 
health outcomes (self-reported health, acute or chronic disease incidence/prevalence/severity, 
engagement in health behaviors, quality of life, morbidity, mortality), c) health-related 
knowledge (disease-specific knowledge, knowledge of services or health resources) d) costs of 
health care, or e) racial, ethnic, cultural, educational, or age-related disparities in any of the 
above outcomes. 
I excluded any studies that did not examine the health-related outcomes listed above. This 
included studies that only reported prevalence of literacy levels, but did not measure an outcome; 
studies that only measured outcomes such as preference, satisfaction, or beliefs; studies that only 
measured neuro-anatomical processing or the basic science of reading ability; studies that only 
measured the readability of materials; and studies whose primary purpose was to validate a new 
measurement tool. 
To best encapsulate the concept ofliteracy, I only considered studies that measured 
literacy using validated instruments, such as the REALM, TOFHLA, or WRAT-3. I excluded 
studies that used only self-reported measures of literacy, such as those asking participants "can 
you read?" as well as studies only reporting educational level completed. 
Finally, I excluded any studies that were not written in English, studies with no original 
data (reviews, editorials), studies with less than I 0 participants, and studies reporting case or 
ecological data only. 
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Study Type: 
Population: 
Setting: 
Outcomes: 
Time Frame: 
Table 2 
Inclusion and Exclusion Criteria 
Inclusion Criteria 
Randomized controlled trials, prospective and retrospective cohort studies, cross-
sectional studies, case-control studies, or before-and-after studies that examine the 
relationship between literacy (measured at the individual level) and health 
Randomized controlled trials, prospective and retrospective cohort studies, cross-
sectional studies, case-control studies, or before-and-after studies that examine 
interventions that are intended to modify the relationship between literacy 
(measured at the individual level) and health. 
Studies that include only adults aged 65 and older 
or 
Studies of all adults that include an analysis of the relationship between literacy 
and health in a sub-population aged 65 and older 
Studies performed in any setting in the United States 
Relevant health-related outcomes may include a) use of health care services 
(clinical preventive services, outpatient appointments, emergency room visits, 
hospitalization rates, medication use and adherence), b) health outcomes (self-
reported health, acute or chronic disease incidence/prevalence/severity, 
engagement in health behaviors, quality oflife, morbidity, mortality), c) health-
related knowledge (disease-specific knowledge, knowledge of services or health 
resources) d) costs of health care, or e) disparities in any of the above. 
Any time from the beginning of MedLine database records until the present 
Exclusion Criteria 
Excluded studies had: 
no original data 
no measurement (or an invalid measurement) ofliteracy 
no health-related outcome (studies that report prevalence of literacy levels, but do 
not measure an outcome; studies that only measure outcomes such as preference, 
satisfaction, or beliefs; studies that only measure neuro-anatomical processing or 
the basic science of reading ability; studies that only measure the readability of 
materials; studies used to validate a new measurement tool) 
non-English language 
sample size ofless than 10 
case-report or ecological data only 
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Search Strategy 
In order to identify articles pertaining to literacy and its effects on health, I searched 
Medline using the PubMed search engine. If the term "literacy" is entered directly into the search 
field, PubMed automatically deconstructs the term "literacy" into component parts and searches 
the Medline database for related terms such as "educational status." For my purposes, this 
strategy is unnecessarily broad and identifies all articles that include mentions of an individual's 
educational status, whether or not they include mentions of literacy. While the sensitivity of such 
a search strategy may be quite high, the specificity is poor. To increase the specificity of my 
search, while retaining high sensitivity to identify all articles pertaining to literacy, I used the 
"text word" (tw) modifier, which instructs the search engine to search only for the term 
"literacy." My original search using this strategy returned over 5,000 articles. I further narrowed 
my search strategy by applying the "Aged: 65+ years" age filter and the "English" language filter 
in the "Limits" section of the search engine. My final search returned 676 articles. 
Article Selection and Data Abstraction 
I reviewed the titles and abstracts of all 676 studies identified during my original search 
and excluded 433 studies that did not meet my inclusion criteria. Any articles that were missing 
abstracts automatically moved on to the full-text review phase. Next, I reviewed the 243 
remaining studies. I was able to obtain all relevant studies for review. An additional 214 studies 
were excluded, leaving 29 included studies that addressed my key questions of interest (Figure 
3). 
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original search 
Figure 3 - Article Selection 
676 
studies 
243 
studies 
29 
studies 
433 studies 
excluded during 
title/abstract review 
214 studies 
excluded during 
full-text review 
After identifying the 29 included studies, I abstracted relevant data from each article 
directly into an expanded evidence table spreadsheet. Using a computerized format, rather than 
data abstraction forms allowed for more efficient creation of the final evidence tables and 
ensured consistent and parallel data abstraction across studies. Multiple articles reporting results 
from a common sample population were abstracted together. 
Quality Assessment oflncluded Studies 
In order to assess the methodological quality of the work included in this review, I used 
pre-determined criteria to give each study a quality rating of"good," "fair," or "poor." Criteria 
were based on the methods laid out previously by the United States Preventive Services Task 
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Force (USPSTF)19 and the National Health Service Centre for Reviews and Dissemination 
(NHS-CRDi0 as well as the quality assessment methods used in the prior AHRQ systematic 
review on health literacy 1 and the AHRQ update currently underway. 13 Each item was chosen to 
assess whether bias might have reduced the internal validity of the study. 
I examined the following criteria: randomization; allocation concealment; creation and 
maintenance of comparable groups; validity of the health literacy measurement; validity of the 
outcome measurement; blinding of participants, providers, and outcomes assessors; 
appropriateness of statistical testing, intention to treat, and attempts to control for confounding; 
and power of the study. Because my key questions might have yielded both observational and 
intervention studies, some of my pre-determined quality items did not apply to every study (e.g. 
randomization was not applicable in cross-sectional studies). If an item was not relevant for a 
particular study, it received a grade of "NA" for not applicable. The quality grading form I used 
for each study is presented in Appendix 1. 
After rating the individual items, I assigned an overall quality grade for each study. 
Rather than calculating a quantitative score based on the quality of individual items, I assigned a 
qualitative rating of"good," "fair," or "poor." I rated studies "good" if they had minimal bias 
and the results were very likely to be correct. I rated studies "fair" if they had a small degree of 
bias, but the results were probably correct. I rated studies "poor" ifthey had enough 
methodological limitations that potential bias prevented me from assessing the validity of results. 
Of the 29 studies included in this systematic review, only 1 was given a "poor" rating due to 
methodological limitations. This study will not be discussed further in the text. 
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Overall Strength of Evidence 
After assessing the internal validity of individual studies, I determined the overall 
strength of evidence for each outcome. Using guidelines from AHRQ 21 and the USPSTF, 19•22 I 
evaluated the following domains: risk of bias (internal validity), generalizability (external 
validity), consistency of results, precision of results, directness of results, and dose-response 
association. Each outcome was then assigned a grade of high, moderate, low, or insufficient. 
Outcomes were given a high strength of evidence grade if studies provided convincing, clinically 
important evidence that was consistent, free from bias, and generalizable to the population of 
older adults in the US. Additional studies would not likely provide information that would 
change this estimate. Outcomes were given a moderate strength of evidence grade if studies 
provided moderate evidence, but were limited by the number, power, or quality of individual 
studies, or by inconsistent results across studies. Additional studies might provide new 
information that would change this estimate. Outcomes were given a low strength of evidence 
grade if studies provided minimal evidence that was limited by the number, power, or quality of 
individual studies, by inconsistent results across studies, and by the generalizability of results. 
Additional studies would likely provide new information that could change this estimate. 
Outcomes were given an insufficient strength of evidence grade if there were no available studies 
to provide evidence regarding this outcome. Additional studies would provide new information 
that could fill these critical gaps in the literature. 
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Results 
As described above, out of the 676 articles identified in the initial search, 29 articles met 
the inclusion criteria. All29 of those articles addressed Key Question 1. The search did not 
identify any articles that addressed Key Question 2. 
All but one article 23 exclusively studied older adults, rather than performing subgroup 
analyses on the elderly segment of a larger study population. The 29 included articles reported 
results from 14,891 distinct research participants. The smallest study 24 evaluated 57 people and 
the largest sample population was 3,260.25 More than two thirds of the included studies 
examined over 1,000 participants. For studies with smaller sample sizes, limited statistical power 
may have reduced the ability to detect a significant relationship; in the case of positive findings, 
smaller sample size may have reduced the precision of results. In such cases, confidence 
intervals are wider and, when available, will be presented in the text. 
In several cases, multiple studies analyzed data from a common sample population. 
Fourteen of the articles presented results from the Prudential Medicare study, in which authors 
evaluated 3,260 new enrollees in Prudential Health Care's Medicare managed care plan. Four of 
the articles presented results from the Health, Aging and Body Composition (Health ABC) 
Study, a prospective cohort of 3,075 community-dwelling elderly individuals who were between 
the ages of70 and 79 at baseline. Three of the articles presented results from the Washington 
Heights-Inwood Columbia Aging Project (WHICAP), a prospective cohort study of elderly 
Medicare recipients in northern Manhattan, NY. Two articles analyzed data on the elderly from 
the 2003 NAAL survey.5 Finally, six of the included articles were free-standing studies, not 
associated with other data included in the systematic review. Table A (see Appendix) displays 
selected characteristics of each study. Table B (see Appendix) describes objectives and results. 
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The studies were not evenly distributed by Key Question. As mentioned above, all 29 
included studies addressed Key Question I and zero studies addressed Key Question 2. Within 
the Key Question I sub-headings, the majority of studies examined use of health care services 
(12 studies) and health outcomes (22 studies). Four studies evaluated health-related knowledge 
and only one study reported on the association between literacy and health care costs. Four 
studies examined the role of literacy as a mediator of racial/ethnic, socioeconomic, and 
educational disparities. Table C (see Appendix) displays abbreviated results and quality grades 
for each study, organized by Key Question. Most of the articles in the review were given quality 
ratings of"fair" while several received ratings of"good." In general, articles received a rating of 
"fair" instead of "good" if the internal validity of results was biased by potential confounders or 
if the outcomes measured were not reliable or well-validated. 
The short version of the Test of Functional Health Literacy in Adults (S-TOFHLA) 15 
was the most commonly used measurement of literacy skills. Eighteen studies used the S-
TOFHLA as their independent variable. Five studies used the Rapid Estimate of Adult Literacy 
in Medicine (REALM), 14 the next most commonly used measurement tool. Three studies 
reported literacy results using the Wide Range Achievement Test- 3'd Version (WRAT-3) 18 and 
two used the literacy assessment in the NAAL.5 One study used the North American Adult 
Reading Test (NAART) 26 and one study used individual assessments by the research interviewer 
to determine literacy. (One study used both REALM and S-TOFHLA, explaining why the 
numbers above add to 30, one more than the number of included articles) 
Because all of the included articles report data from cross-sectional studies (17 studies) or 
cohort studies (12 studies), one might expect significant differences in baseline demographic 
variables between participants with high and low literacy. To correct for such confounders, most 
24 
studies adjusted their results using regression analyses or other similar models. Due to the nature 
of these studies, I considered adjusted results more valid and reliable than simple unadjusted 
comparisons. As such, I report only the adjusted results for articles that present both adjusted and 
unadjusted data. In some cases in which multiple articles studied the same sample population, 
certain papers from the series reported adjusted results, while others reported only unadjusted 
results for the same outcome. In these cases, I again report only adjusted results. If a study or a 
series of studies addressed a question, but reported only unadjusted results, I include those results 
in the evidence tables and discuss them in the text. 
Key Question 1 
la) Use of Health Care Services 
Key Question 1 a asked, "In elderly individuals, are literacy skills related to use of health 
care services?" The search identified 12 articles that answered this question. The services 
addressed can broadly be divided into two categories: 1) use of screening and preventive 
services; 2) use of acute services (hospitalization, ER visits, etc). 
Screening & Preventive Services: 
Influenza Vaccination- Five studies evaluated the relationship between literacy and the 
influenza vaccine.27•23•28•29•30 All five reported that lower health literacy is significantly associated 
with lower self-reported likelihood of having received the vaccine. While differences in study 
design, measurement, and analysis make it difficult to directly compare effects sizes between the 
studies, all reported that individuals with higher literacy were more likely to report having 
received an influenza vaccination. Two studies 27•23 analyzed data from the nationally 
representative NAAL5 survey. Bennett et al.27 reported that in individuals 65 and older, each l 
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point increase in literacy score (on a scale of -3 to 3) resulted in a 14% increase in the likelihood 
of having received a flu shot in the past year (p :S: 0.05) after adjusting for age, sex, income, and 
nativity (country of origin). White et a1.23 adjusted results for age, sex, race/ethnicity, poverty 
level, self-reported health, and oral reading fluency and reported a similar 17% increase for each 
1 point increase in literacy score (p :S: 0.05). 
Two studies 28•29 analyzed data from a sample of3,260 new enrollees (age 65 and older) 
into Prudential's Medicare managed care plan. Scott et al.28 excluded anyone 80 years or older 
and analyzed 2, 722 individuals. Authors reported that for individuals with inadequate health 
literacy (as measured by the S-TOFHLA) the odds of having never received an influenza vaccine 
were 1.4 times higher (95% CI, 1.1-1.9) than for those with adequate health literacy. Howard et 
al.29 analyzed the entire sample of3,260 and reported that for individuals with inadequate health 
literacy the odds were 1.32 higher (p 0.020) than for those with adequate health literacy. 
Interestingly, there was no significant difference between individuals with marginal and adequate 
literacy in either study. This observation may result from limited power to detect a difference 
between these two groups; only about 10% of the sample population scored in the marginal 
range on the S-TOFHLA in either study. 
Finally, Sudore eta!. 30 evaluated 2,512 adult age 70 and older and reported that for 
individuals with low literacy (0-6'h grade on the REALM), the odds of not having received an 
influenza vaccine in the past year were 1. 70 times higher (95% CI 1.20, 2.41) than for those with 
adequate literacy (?. 9th grade). Again, there was no significant difference between individuals 
with marginal literacy (7'h-8th grade) and those with adequate literacy, suggesting that literacy 
levels may need to be below a certain threshold level to impart adverse health effects. 
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Because outcomes of all five studies were self-reported, recall bias may have influenced 
results. If differential recall bias occurred, with individuals with low literacy more likely to 
forget their vaccinations, results would have been biased away from the null. If non-differential 
recall bias occurred, the results would have been biased toward the null. 
The overall strength of evidence for this body of literature is high, suggesting that 
additional studies will not likely change the estimate or direction of the association between 
literacy and influenza vaccination. 
Table 3- Key Question la (Use of Health Care Services)- Influenza Vaccination 
Percentage in Low Percentage in High 
Study Outcome Literacy Group Literacy Group 
(unadjusted) (unadjusted) 
Key Question 1 a - Use of Health Care Services 
Influenza Vaccination 
Bennett et al., 
2009 27 
White et al., 
2008 23 
Sudore et al., 
2006(a) 30 
Scott et al., 
2002 28 
Howard et al., 
2006 29 
self-reported receipt of influenza 
vaccination in past year 
self-reported receipt of influenza 
vaccination in past year 
self-reported receipt of influenza 
vaccination in past year 
self-reported receipt of influenza 
vaccination ever in lifetime 
self-reported receipt of influenza 
vaccination ever in lifetime 
Overall Strength of Evidence- High 
NR 
NR 
NR 
Inadequate - 71% 
Marginal- 78% 
NR 
NR 
NR 
NR 
Adequate - 81% 
NR 
Results 
(adjusted) 
+ 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
Fair 
+represents a direct, statistically significant (p :S 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the more likely to get a flu shot) 
Pneumococcal Vaccination - In contrast to the clear results for influenza vaccination, 
the results for pneumococcal vaccination were less consistent. Three of the same studies 
mentioned above also examined the relationship between literacy and pneumococcal 
vaccination. 23•28•29 White et al.23 reported that there was no significant association between 
health literacy and likelihood of receiving pneumococcal vaccine. However, the survey used in 
the NAAL asked whether an individual had received a pneumonia vaccination in the past year. 
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Since the pneumonia vaccine is not recommended for yearly administration, the narrow time-
frame of one year likely limited the ability to detect true between-group differences. 
The two other studies asked participants whether they had ever received the pneumonia 
vaccine at any point in their lives. Scott et al.28 reported that for individuals with inadequate 
literacy, the odds of having never received a pneumococcal vaccine were 1.3 times higher (95% 
CI, 1.1-1. 7) than for those with adequate literacy and odds for individuals with marginal literacy 
trended higher, but were not statistically significantly different than odds for those with adequate 
literacy. However, Howard et al.29 reported that there was no significant association between 
literacy and receipt of the pneumococcal vaccine. As noted above, Howard eta!. had a larger 
sample size and would be expected to have higher power to detect true differences between the 
groups. Yet, they found no association, whereas Scott detected a significant difference in a 
smaller sub-set of the same population. The difference in these results may be explained by 
adjusting for different covariates. Scott et a!. adjusted for sex, race, age, education, income, 
MMSE, and occupation. Howard eta! did not adjust for MMSE or occupation, but did adjust for 
tobacco consumption, alcohol consumption, and self-reported chronic health conditions. It is 
possible that cognitive impairment could have masked the true effect ofliteracy in Howard's 
study; however, the sample in both these studies was a relatively high-functioning community-
dwelling population that would be unlikely to have high rates of dementia. 
Again, the outcomes in these studies were self-reported, introducing the possibility of 
recall bias. Unlike influenza vaccination, however, pneumococcal vaccination is not 
recommended on an annual basis. As a result, recall bias may be more pronounced in this case. 
The overall strength of evidence for this body of literature is low, suggesting there is 
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uncertainty in the estimate or direction of the association between literacy and pneumococcal 
vaccination. Additional studies could change my conclusions about this outcome. 
Table 4- Key Question la (Use of Health Care Services)- Pneumococcal Vaccination 
Study Outcome 
Percentage in 
Low Literacy 
Group 
(unadjusted) 
Percentage in High 
Literacy Group 
(unadjusted) 
Results 
(adjusted) 
Quality 
Grade 
Key Question 1 a - Use of Health Care Services 
Pneumococcal Vaccination 
White et al., 
2008 23 
Scott et al., 
2002 28 
Howard et al., 
2006 29 
self-reported receipt of pneumonia 
vaccination in past year 
self-reported receipt of pneumonia 
vaccination ever in lifetime 
self-reported receipt of pneumonia 
vaccination ever in lifetime 
Overall Strength of Evidence - Low 
Below Basic- 39% 
Basic-42% 
Inadequate- 35% 
Marginal- 38% 
NR 
Intermediate- 38% 
Proficient- 27% 
Adequate- 46% 
NR 
0 Fair 
+ Fair 
0 Fair 
+represents a direct, statistically significant (p :<: 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the more likely to get a pneumonia shot) 
0 represents no statistically significant relationship between literacy and health for this outcome 
Mammogram- Three of the same studies already mentioned examined the relationship 
between literacy and receipt of a mammogram?7•23•28 All three reported that individuals with 
higher literacy were more likely to report having received a mammogram than people with lower 
literacy. Bennett et al.27 reported that in women 65 and older, each 1 point increase in literacy 
score (on a scale of -3 to 3) resulted in a 17% increase in the likelihood of having received a 
mammogram in the past year (p:; 0.05). White et al.23 reported a similar 20% increase for every 
1 point increase in literacy score (p :; 0.05). 
Scott et al.28 reported that for individuals with inadequate health literacy, the odds of not 
having received a mammogram in the past two years were 1.5 times higher (95% CI, 1.0-2.2) 
than for those with adequate health literacy. Again, there was no significant difference between 
the marginal and adequate health literacy groups. 
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The overall strength of evidence for this body of literature is moderate, suggesting that 
there is moderate certainty about the association between literacy and mammography, but 
additional studies might change the estimate or direction of the association. 
Table 5- Key Question la (Use of Health Care Services)- Mammography 
Study Outcome 
Percentage in Low 
Literacy Group 
(unadjusted) 
Percentage in High 
Literacy Group 
(unadjusted) 
Key Question 1 a - Use of Health Care Services 
Mammography 
Bennett et al., self-reported receipt of mamma- NR NR 
2009 27 gram in past year (women) 
White et al., self-reported receipt of mamma- NR NR 
2008 23 gram in past year (women) 
Scott et al., self-reported receipt of mamma- Inadequate - 7 6% Adequate- 83% 
2002 28 gram in past two years (women) Marginal- 80% 
Overall Strength of Evidence- Moderate 
Results 
(adjusted) 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Fair 
+represents a direct, statistically significant (p S 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the more likely to get a flu shot) 
Colon Cancer Screening- Only one study examined the relationship between literacy 
and colon cancer screening. Using data from NAAL, White et a1.23 reported that for every 1 point 
increase in literacy score (on a scale of -3 to 3), there was a 10% relative increase in the 
likelihood of having received colon cancer screening in the past year (p :'0 0.05). While it is 
sometimes difficult to draw conclusions from a solitary study, White et al. present data from a 
large, nationally representative sample population with good external validity. They report a 
substantial relative difference in rates of colon cancer screening between individuals with low 
and high literacy. This relative difference is large enough that it is not likely to be explained by 
bias alone. However, without crude data about absolute rates, it remains difficult to determine 
whether the magnitude of effect is clinically meaningful. As such, the overall strength of 
evidence for this body of literature is moderate, suggesting that there is moderate certainty about 
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the association between literacy and colon cancer screening, but additional studies may change 
the estimate or provide additional information about magnitude of effect. 
Cervical Cancer Screening- Like colon cancer screening, only one study reported on 
the association between literacy and cervical cancer screening. Scott et a!. 28 reported that for 
individuals with inadequate health literacy, the odds of having never received a Pap smear were 
!.7 times higher (95% CI, 1.0-3.!) than for those with adequate literacy. Interestingly, the 
association also held true for individuals with marginal literacy, whose odds of having never 
received a Pap smear were 2.4 (95% CI, !.2-4.7) times higher than those of individuals with 
adequate literacy. While the larger point estimate for individuals with marginal health literacy 
seems to suggest a reverse dose-responsive effect, the confidence intervals are wide and 
overlapping, demonstrating that the precision of these estimates is limited. In addition, because 
the vast majority of women had received Pap smears, the magnitude of effect was small, with 
only a 5% absolute difference between individuals with inadequate literacy (1 0% reported never 
having a Pap smear) and those with adequate literacy (5% reported never having a Pap smear). 
The overall strength of evidence for this body of literature is low, suggesting there is uncertainty 
in the estimate or direction of the association between literacy and cervical cancer screening. 
Additional studies could change my conclusions about this outcome. 
Prostate Cancer Screening - Despite the recent attention paid to prostate cancer 
screening, only one study evaluated its association with literacy. White et al.23 reported that for 
every I point increase in literacy score (on a scale of -3 to 3), there was an 8% increase in the 
likelihood of having received prostate cancer screening in the past year (p :S 0.05). However, 
given the recent uncertainty surrounding prostate cancer screening recommendations,31 it is 
unclear whether increasing rates of screening for all adults age 65 and older would be beneficial. 
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White et a!. present data from a large, nationally representative sample population. They report a 
substantial relative difference in rates of prostate cancer screening between men with low and 
high literacy. This relative difference is large enough that it is not likely to be explained by bias 
alone. However, without crude data about absolute rates, it remains difficult to determine 
whether the magnitude of effect is clinically meaningful. As such, the overall strength of 
evidence for this body of literature is moderate, suggesting that there is moderate certainty about 
the association between literacy and prostate cancer screening, but additional studies may change 
the estimate or provide additional information about magnitude of effect. 
Osteoporosis Screening - As with several of the preventive services above, only one 
article examined the relationship between literacy and osteoporosis screening. White et a!. 23 
evaluated screening for women and men separately and reported that for every I point increase 
in literacy score (on a scale of-3 to 3 ), women had an 11% increase in the likelihood of having 
received screening for osteoporosis in the past year (p :S 0.05). In contrast, there was no 
significant association between literacy and osteoporosis screening in men. 
White et al. present data from a large, nationally representative sample population. They 
report a substantial relative difference in rates of osteoporosis screening between women with 
low and high literacy. This relative difference is large enough that it is not likely to be explained 
by bias alone. However, without crude data about absolute rates, it remains difficult to determine 
whether the magnitude of effect is clinically meaningful. As such, the overall strength of 
evidence for this body of literature is moderate, suggesting that there is moderate certainty about 
the association between literacy and osteoporosis screening, but additional studies may change 
the estimate or provide additional information about magnitude of effect. 
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Vision Care & Dental Care- The study by White et a!.23 was the only study to evaluate 
the association between literacy and vision care in the elderly. Authors reported that each 1 point 
increase in literacy score (on a scale of -3 to 3), resulted in an 18% increase in the likelihood of 
having had a vision checkup in the past year (p::; 0.05). 
Both White et al.23 and Bennett et al.27 used data from the NAAL to examine the 
relationship between literacy and dental care and both studies found a significant association 
between the two. Bennett and colleagues 27 reported a 20% increase in likelihood of dental 
checkup for each 1 point increase in literacy (p :S 0.05). White et al.23 reported a similar 24% 
increase for every 1 point increase in literacy (p :S 0.05). 
Both White and Bennett present data from a large, nationally representative sample 
population. They report a substantial relative difference in rates of vision and dental care 
between individuals with low and high literacy. This relative difference is large enough that it is 
not likely to be explained by bias alone. However, without crude data about absolute rates, it 
remains difficult to determine whether the magnitude of effect is clinically meaningful. As such, 
the overall strength of evidence for this body of literature is moderate, suggesting that there is 
moderate certainty about the association between literacy and vision/dental screening, but 
additional studies may change the estimate or provide additional data about magnitude of effect. 
Other Preventive Services- One study used a composite outcome to measure the 
association between literacy and use of preventive services. Cho et al. 32 evaluated 489 
participants in Chicago, the majority of whom were female (78.7%) and African-American 
(59.1 %), and reported that individuals with low literacy were significantly less likely to have 
received FOBT testing or prostate screening (men) or Pap smear or mammogram (women) in the 
past two years (standardized~= 0.42, comparing adequate literacy with inadequate or marginal). 
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Given the limited external validity of the single study that evaluated this composite outcome, the 
overall strength of evidence for this body of literature is low. 
Acute Services: 
Hospitalizations - Three studies examined the association between literacy and risk of 
hospitalization. All three reported that individuals with low literacy were significantly more 
likely to be hospitalized than their counterparts with adequate literacy, after adjusting for 
confounding variables. In a cross-sectional analysis, Cho et a1.32 measured self-reported 
hospitalizations in the past year and determined that individuals with low health literacy were 
significantly more likely to report that they had been hospitalized (standardized ~ = - 0.24, 
comparing adequate literacy with inadequate or marginal). 
Studying the same 3,260 Medicare managed-care enrollees mentioned earlier, Baker et 
al.33 prospectively measured hospitalizations, using Medicare claims data. They reported that 
over a follow-up period of 18-24 months, individuals with inadequate literacy were 1.29 times 
more likely to be hospitalized (95% CI, 1.07-1.55) than those with adequate literacy. The 
difference between individuals with marginal literacy and adequate literacy was not statistically 
significant, but suggested a distinct dose-responsive trend based on literacy level (RR = 1.21; 
95% CI, 0.97-1.50). Given this dose-responsive trend, authors may have had enough power to 
increase the precision of their point estimate if the sample population had been larger. 
Alternatively, there may be a literacy threshold below which adverse health effects begin to 
accrue. Individuals in the marginal range ofliteracy may not be below this threshold. 
Howard et al. 34 report that in the same population, individuals with inadequate literacy 
had a 5% higher absolute likelihood (95% CI, 0.00-0.09) of using inpatient services in the first 
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year after enrollment in the managed care plan than those with adequate literacy. There was a 4% 
absolute difference between the groups with marginal and adequate literacy, but the association 
was not statistically significant (95% CI, -0.01-0.09). 
Because the three studies present data from over 3,500 individuals, have consistent, 
clinically meaningful results, and show dose-responsiveness, the overall strength of evidence for 
this body of literature is high, suggesting that additional studies will not likely change the 
estimate or direction of the association between literacy and hospitalization. 
Table 6- Key Question la (Use of Health Care Services)- Hospitalization 
Study Outcome 
Percentage in 
Low Literacy 
Group 
(unadjusted) 
Percentage in 
High Literacy 
Group 
(unadjusted) 
Results 
(adjusted) 
Quality 
Grade 
Key Question 1a- Use of Health Care Services 
Hospitalization 
Cho et a!., self-reported hospitalizations in past 
2008 32 year (dichotomized to 0 or 2: l) 
Baker et a!, risk of hospitalization (determined by 
2002(b) 33 Medicare claims data) 
Howard et a!., % using inpatient services in past year 
2005 34 (determined by Medicare claims data) 
Overall Strength of Evidence- High 
NR NR 
Inadequate- 34.9% Adequate- 26.7% 
Marginal- 33.9% 
Inadequate- 35% Adequate- 27% 
Marginal- 34% 
Fair 
Fair 
Fair 
-represents an inverse, statistically significant (p <:: 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the less likely to get hospitalized) 
Emergency Room Visits- In addition to the association with hospitalizations, literacy 
seems closely linked to use of emergency services. Three studies examined the association 
between literacy and Emergency Room visits. After adjusting for confounding variables, all three 
reported significant differences in ER use based on literacy level, with low-literacy individuals 
visiting the ER more often than those with adequate literacy. In the same cross-sectional analysis 
mentioned above, Cho et al.32 measured self-reported ER visits in the past year and determined 
35 
that individuals with low health literacy were significantly more likely to visit the ER one or 
more times (standardized ~ =- 0.35, comparing adequate literacy with inadequate or marginal). 
In a different article examining the same 3,260 Medicare managed care emollees, Baker 
et a!. 35 reported that the relative risk of I ER visit in the past year was no different based on 
literacy. However, they reported that individuals with inadequate literacy were 1.34 times more 
likely (95% CI, 1.00-1.79) and individuals with marginal literacy were 1.44 times as likely (95% 
CI, 1.01-2.02) to have visited the Emergency Room two or more times during the year than those 
with adequate literacy. While individuals with marginal literacy seem more likely to visit the ER 
than individuals with inadequate literacy, confidence intervals are wide and overlapping, 
signifYing that the point estimates for marginal and inadequate groups are not statistically 
significantly different. 
In the same study mentioned above, Howard et al.34 reported that individuals with 
inadequate literacy were 5% more likely (95% CI, 0.00-0.10) to use ER services in the past year 
than those with adequate literacy. Again, there was a 4% difference between the groups with 
marginal and adequate literacy, but it was not statistically significant (95% CI, -0.01-0.09). 
Table 7- Key Question la (Use of Health Care Services)- Emergency Room Visits 
Study Outcome 
Percentage in 
Low Literacy 
Group 
(unadjusted) 
Percentage in 
High Literacy 
Group 
(unadjusted) 
Results Quality 
(adjusted) Grade 
Key Question 1 a - Use of Health Care Services 
Emergency Room Visits 
Cho et al., self-reported ER visits in past year NR NR Fair 
2008 32 (dichotomized to 0 or 2: I) 
Baker et al., % making ER visits in past year Inadequate- 30.4% Adequate - 21.8% Fair 
2004 35 (determined by Medicare claims data) Marginal- 27.6% 
Howard et al., % using ER services in past year Inadequate- 30% Adequate - 21% Fair 
2005 34 (determined by Medicare claims data) Marginal- 28% 
Overall Strength of Evidence- High 
-represents an inverse, statistically significant (p :S 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the less likely to use the ER) 
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Because the three studies present data from over 3,500 individuals, have consistent, 
clinically meaningful results, and show dose-responsiveness, the overall strength of evidence for 
this body ofliterature is high, suggesting that additional studies will not likely change the 
estimate or direction of the association between literacy and emergency room use. 
Outpatient Physician Visits - In addition to ER visits, both Baker et a!. 35 and Howard et 
al.34 evaluated the relationship between literacy and outpatient visits. Baker and colleagues 
measured number of outpatient visits and time to first outpatient visit. Howard and colleagues 
measured the percentage of participants using outpatient services. Neither study found a 
significant association between literacy and their outcomes representing outpatient utilization. 
The data presented in these two papers come from a single study, but represent over three 
thousand individuals and have good external validity. The overall strength of evidence for this 
body of literature is moderate. 
Medication Use & Adherence- Four studies evaluated the relationship between literacy 
and medication use/adherence. Outcomes were varied and included self-reported medication use, 
claims-based adherence, and directly observed medication use. Some of the outcomes measured 
participant adherence while others measured medication-taking skill. The results of the four 
studies were mixed. Cho et al. 32 measured self-reported adherence by asking participants how 
often they remembered to fill their prescriptions on time (dichotomized as "always" and "not 
always.") They found no significant relationship between literacy level and adherence. 
In a study of 57 individuals recruited from retirement communities in Amarillo Texas, 
Raehl et al.24 assessed directly observed medication use using the "MedTake Test" in which a 
research pharmacist observes individuals as they open their own prescription bottles and 
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demonstrate how to take their medication, and then gives them a score from 0-100. Individuals 
with lower literacy scores on the REALM had significantly lower scores on the MedTake Test. 
For each 1 point increase in REALM score, the MedTake Test score increased by 0.67 points (p 
< 0.01). Interestingly, authors found no significant association between scores on the S-
TOFHLA and the MedTake Test. They noted, however, that 13 out of the 57 subjects scored 23 
or less on the MMSE, suggesting a high prevalence of dementia in the sample population. In 
fact, 17 out of 57 participants were unable to answer any questions correctly on the S-TOFHLA, 
limiting the utility of the test. In addition, the difference in results between the two instruments 
may have arisen from differences in how the authors categorized scores on the REALM ( 4 
groups) and the S-TOFHLA (3 groups). 
Howard et a!. 34 assessed medication use by measuring the percentage of individuals using 
pharmacy services in the past year. They reported that individuals with inadequate literacy were 
3% less likely (95% CI, -0.06-0.00) and individuals with marginal literacy were 4% less likely 
(95% CI, -0.08-0.00) to use pharmacy services than those with adequate literacy. 
In another study examining the same Prudential Medicare sample, Gazmararian et al.36 
found no significant relationship between literacy and cardiovascular medication refill 
adherence, which they determined by calculating a "Cumulative Medication Gap" or CMG, 
representing the number of days a medication was unavailable between prescription fills, divided 
by the number of days between the first and last medication fill during the study period. 
The differences in results between the four studies may have arisen from the 
heterogeneity of the outcomes they used to represent medication use/adherence, especially given 
that two studies of the same population 34•36 found conflicting results. In addition, Raehl et al.24 
found a significant association using one measure of health literacy, but not another, drawing 
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into question the validity of the results, especially given the small sample size. Due to the 
inconsistency in results across the studies, the overall strength of evidence for this body of 
literature is low. 
Table 8- Key Question la (Use of Health Care Services)- Medication Use & Adherence 
Percentage in Percentage in 
Study Outcome Low Literacy High Literacy Group Group 
Results 
(adjusted) 
Quality 
Grade 
(unadjusted) (unadjusted) 
Key Question 1 a - Use of Health Care Services 
Medication Use & Adherence 
Cho et al., how often individual remembered to fill NR NR 0 Fair 
2008 32 rx (self-report; always/not always) 
Raehl et al., adherence (measured by MedTake Test) NR NR + Fair 
2006 24 (using REALM) 
Howard et al., % using pharmacy services in past year Inadequate- 85% Adequate- 88% + Fair 
2005 34 (determined by Medicare claims data) Marginal- 85% 
Gazmararian Cumulative Medication Gap <! 20% Inadequate- 45.4% Adequate- 37.8% 0 Fair 
et al., 2006 36 (determined by Medicare claims data) Marginal- 41.2% 
Overall Strength of Evidence - Low 
+represents a direct, statistically significant (p <: 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the more likely to be adherent with medication use) 
0 represents no statistically significant relationship between literacy and health for this outcome 
Access- Only one study examined the relationship between literacy and access to care. 
In the same study in which they assessed the link between literacy and influenza vaccination, 
Sudore eta!. 30 found that the odds of having a doctor/clinic visit in past year were not 
significantly associated with literacy, after adjusting for confounding variables. In contrast, 
individuals with adequate health literacy(?: 9th grade) had 1.73 times higher odds (95% CI 1.23, 
2.43) of having insurance for medication than individuals with low health literacy (0-61h grade). 
Individuals with adequate health literacy also had 1.95 times higher odds (95% CI 1.33, 2.85) of 
having a composite access measure (doctor in the past year, insurance for medication, and flu 
shot in past year) than those with low health literacy (0-61h grade). Neither association remained 
significant when comparing individuals with marginal literacy (71h -81h grade) and those with 
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adequate literacy. Given only one study that lacks information about the absolute magnitude of 
effect, the overall strength of evidence for this body of literature is low. 
lb) Health Outcomes 
Key Question I b asked, "In elderly individuals, are literacy skills related to health 
outcomes?" The search identified 22 studies that addressed this question, but many of them were 
designed to examine other primary outcomes and reported only unadjusted results for the 
association between literacy and health outcomes, leaving 16 studies of interest. 
Self-Rated Health- Five studies 27•32•29.3°.37 evaluated the relationship between literacy 
and self-rated health. Three of them reported adjusted results and two report only unadjusted 
differences by literacy level. All five found a consistent and significant association, 
demonstrating that the lower an individual's literacy, the worse that individual's self-reported 
health. In their study analyzing data from the NAAL, Bennett et al.27 reported that in individuals 
65 and older, each 1 point decrease in literacy score (on a scale of -3 to 3) resulted in a 23% 
reduction in the likelihood of self-rated health being excellent, very good, or good (vs fair or 
poor) (p <:: 0.05). 
Cho et a!. 32 found that individuals with lower health literacy had significantly worse self-
rated health (standardized~= 0.48, comparing adequate literacy with inadequate or marginal). 
Howard et a!. 29 reported that for individuals with inadequate literacy, the odds of having 
self-rated health of good or better (on a 5-point Likert scale) were 0.71 times lower than for those 
with adequate literacy (p = 0.004). The comparison between individuals with marginal and 
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adequate literacy was not statistically significant, but demonstrated a similar dose-responsive 
trend (OR= 0.77, p = 0.060). 
In two studies evaluating community-dwelling older adults from the Health ABC 
study,30.37 Sudore and colleagues report unadjusted results showing that individuals with low and 
marginal health literacy (0-8th grade) had 2.60 times higher odds (95% CI, 2.09, 3.23) of 
reporting poor health than individuals with adequate literacy (<:: 9th grade). 
Due to different measures of health literacy, different cut-points for self-rated health, and 
different analysis strategies, it remains difficult to adequately compare effect sizes. However, it 
is reassuring that all five studies report direct associations (higher health literacy resulting in 
higher self-rated health). 
Table 9- Key Question lb (Health Outcomes)- Self-Rated Health 
Study Outcome 
Percentage in 
Low Literacy 
Group 
(unadjusted) 
Percentage in 
High Literacy 
Group 
(unadjusted) 
Key Question 1b- Health Outcomes 
Self-Rated Health 
Bennett et al., 
2009 27 
self-rated health (5 point Likert scale) NR NR 
Cho et al., 
2008 32 
self-rated health (5 point Likert scale) NR NR 
Howard et al., 
2006 29 
self-rated health (5 point Likert scale) NR NR 
Sudore et a/., self-rated health of good or excellent 0-6'' grade- 67.4% ?.9" grade- 86.1% 
2006(a) 30 (top 2 categories on 5 pt Likert scale) 7'' -8'' grade- 72.0% 
Sudore et a/., self-rated health of very good or 0-8'' grade- 35.3% ?.9" grade- 47. 7% 
2006(b) 37 excellent (top 2 on 5 pt Likert scale) 
Overall Strength of Evidence- High 
Results 
(adjusted) 
+ 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
Good 
+represents a direct, statistically significant (p <; 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the more likely to be adherent with medication use) 
studies appearing in italics report only unacijusted results 
Because the studies present data from over 7,500 individuals, have consistent, clinically 
meaningful results, and show dose-responsiveness, the overall strength of evidence for this body 
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of literature is high, suggesting that additional studies will not likely change the estimate or 
direction ofthe association between literacy and self-rated health. 
Health Behaviors- Only two studies used multivariate regression analyses to evaluate 
the relationship between literacy and health behaviors. Cho et al.32 found no significant 
association between literacy and a 9 item composite measure of health behaviors from the Health 
Promoting Lifestyle Profile. In another study from the Prudential Medicare sample, Wolf et al.38 
found that after adjusting for age, gender, race/ethnicity, site of recruitment, education, annual 
income, and occupation, literacy was not significantly associated with smoking, alcohol 
consumption, or physical activity. 
Interestingly, in their study of the Health ABC cohort, Sudore et al.37 reported significant 
unadjusted differences in health-related behaviors (smoking and alcohol consumption) between 
low/marginal (0-8'h grade) and adequate (2:9'h grade) literacy individuals. Given the negative 
results from the studies by Cho eta!. and Wolf eta!., both of which adjusted for covariates, it 
seems likely that the unadjusted differences seen in Sudore's study are due to other inherent 
demographic differences (age, sex, race, income, etc) between groups that might confound the 
relationship between literacy and health behaviors. 
The overall strength of evidence for this body of literature is moderate, suggesting that 
there is moderate certainty about the association between literacy and health-related behaviors, 
but additional studies may change the estimate or provide additional data about the magnitude of 
effect. 
Cognitive Function & Cognitive Decline- Four studies 39•40.41•42 addressed the 
1 . h' b 1' d . . fu . d ~ 41 42 4344 . d h h 1' re atwns 1p etween 1teracy an cogmt1ve nctwn an ,our · · · examme w et er 1teracy 
was related to cognitive decline. The results of all eight studies were remarkably consistent. Four 
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studies demonstrated that individuals with lower literacy scored significantly lower on tests of 
cognitive function than those with adequate literacy; four studies demonstrated that individuals 
with lower literacy had significantly faster cognitive decline than those with adequate literacy. 
Baker et al.39 evaluated the relationship between literacy and score on the Mini-Mental 
State Exam (MMSE) (score range 0-30). As mentioned previously, the sample was composed of 
community-dwelling adults who were newly enrolled in the Prudential Medicare managed care 
plan. In addition, individuals who were unable to accurately report the month, year, state, the 
year of their birth, or their home address were excluded from participating in the study. Despite 
the relatively high functioning sample population, Baker and colleagues reported a direct and 
significant linear relationship between literacy and MMSE score (p < 0.00 I), across the entire 
range of scores; the relationship remained significant even after adjustment for chronic 
conditions and self-reported overall health. In unadjusted analyses, every ten point decline in 
literacy score (measured by S-TOFHLA) resulted in a 0.76 point decrease (95% CI, 0.74-0.78) in 
the MMSE score. 
In a study of 664 community-dwelling adults age 65 and older living in Sonoma, CA, 
Barnes et al.40 reported similar findings. Authors measured cognitive function in several 
domains, using the MMSE to estimate global function, the Trail-Making Test Part B, Stroop 
Interference Test, and Digit Symbol Test to assess executive function and attention, the 
California Verbal Learning Test to evaluate verbal memory, and the Controlled Oral Word 
Association Test to estimate verbal fluency. The Trail-Making Test Part B is a connect-the-dot 
test in which participants must alternate between letters and numbers in sequential order. The 
Stroop Interference Test requires participants to report the color that a word is written in, rather 
than reading the word itself. The Digit Symbol Test is a test in which participants must decode a 
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sequence of symbols based on a key which translates each symbol into a number. The California 
Verbal Learning Test gives participants 5 tries to remember a list of 16 unrelated words. The 
Controlled Oral Word Association Test is a verbal fluency test in which participants must name 
as many words beginning with the letter "s" and as many animals as they can in 60 seconds. 
Authors reported that individuals with lower literacy scored significantly lower on every test 
than their counterparts with adequate literacy. For every ten point increase in NAART literacy 
score (range 0-61) there was a 0.26 SD increase (95% CI, 0.18-0.33) in MMSE score, a 0.23 SD 
increase (95% CI, 0.16-0.29) in Trail-Making Part B score, a 0.24 SD increase (95% CI, 0.17-
0.32) in Stroop Interference Test score, a 0.19 SD increase (95% CI, 0.12-0.26) in Digit Symbol 
Test score, a 0.16 SD increase (95% CI, 0.08-0.24) in California Verbal Learning Test learning 
score, a 0.14 SD increase (95% CI, 0.07-0.22) in California Verbal Learning Test memory score, 
a 0.24 SD increase (95% CI, 0.16-0.32) in the number of letter "s" words a participant could 
state in the Controlled Oral Word Association Test, and a 0.18 SD (95% CI, 0.10-0.26) in the 
number of animals a participant could state in the Controlled Oral Word Association Test. 
Like the study by Baker et al.39 mentioned above, Barnes found significant differences in 
cognitive test scores by literacy level. However, as with Baker, the sizes of these differences are 
quite small and may not have clinical importance. For example, for each 10 point increase in 
NAART score, the MMSE score increased by 0.26 SD (as noted above). However, the SD for 
MMSE score was only 0.1 point, meaning that for each 10 point increase in NAART score, there 
was only a 0.026 point increase in MMSE score. This represents a clinically insignificant 
difference between adults with lower literacy and adults with higher literacy. 
In two studies 41 '42 using data from the Washington Heights-Inwood Columbia Aging 
sample, Manly and colleagues recruited non-demented adults age 65 and older living in Northern 
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Manhattan, NY to evaluate the relationship between literacy and cognitive function. In the first 
study 41 of 136 adults, they used the Selective Reminding Test or SRT (a test in which 
participants must learn and remember 12 unrelated words) to estimate cognitive function. 
Authors reported that after adjusting for age, ethnicity, gender, and education, individuals with 
literacy scores above the median scored 3.17 points higher (p = 0.002) on the total recall measure 
of the SRT than those with literacy scores below the median. They also scored 0.73 points higher 
on the delayed recall measure (p = 0.031) than individuals with literacy scores below the median. 
In the second study of 1002 adults, authors used a complex battery of neuropsychological testing 
Table 10- Key Question lb (Health Outcomes)- Cognitive Function 
Percentage in Percentage in 
Study Low Literacy High Literacy Group Group Outcome 
(unadjusted) (unadjusted) 
Key Question 1 b - Health Outcomes 
Cognitive Function 
Barnes et al., cognitive function; 
2004 40 global cognitive function 
MMSE score (points) lowest tertile- 27.9 higbest tertile- 29.1 
executive function and attention 
Trail-Making Part B (seconds) lowest tertile- 150 highest tertile - 11 0 
Stroop Interference (seconds) lowest tertile - 90 higbest tertile - 71 
Digital Symbol (squares) lowest tertile - 46 highest tertile - 56 
verbal memory 
CA Verbal Learning Test 
learning (words) lowest tertile - 37 highest tertile - 42 
memory (words) lowest tertile - 6.9 highest tertile - 8.3 
verbal fluency 
Controlled Oral Word Assoc. Test 
letter "s" words (words) lowest tertile- 10.6 highest tertile- 13.9 
Animals (words) lowest tertile- 14.8 highest tertile - 18.1 
Baker et al, MMSE score (points) NR NR 
2002(a) 39 
Manly et al., memory ability (Selective Reminding NR NR 
2003 41 Test, total and delayed recall) 
Manly et al., cognitive function (neuropsych battery - NR NR 
2005 42 memory, executive, and language tests) 
Overall Strength of Evidence- High 
Results 
(adjusted) 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Good 
Good 
Fair 
+represents a direct, statistically significant (p <; 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the higher their cognitive function) 
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to estimate cognitive function and used factor analysis to create a score for memory function, 
executive function, and language function. Again, they reported that individuals with literacy 
scores above the median were significantly more likely to score higher in all three cognitive 
domains (p < 0.001) than those with literacy scores below the median. 
Because the studies present data from nearly 5,000 individuals, have consistent results, 
fair or good internal validity, and show dose-responsiveness, the overall strength of evidence for 
this body of literature is high, suggesting that additional studies will not likely change the 
estimate or direction of the association between literacy and cognitive function. However, as 
noted above, the small effect sizes limit the clinical significance of these findings. 
In the same two studies,41 •42 Manly et al. demonstrated that in addition to significantly 
worse performance on cognitive testing, individuals with lower literacy had more rapid decline 
in cognitive test scores over time. In the first study,41 authors reported that over an average 
follow-up of5.1 years (SD 1.1), individuals with low literacy had 0.61 points more decline (p = 
0.025) in SRT total recall score and 0.17 points more decline (p = 0.035) in SRT delayed recall 
score than their counterparts with high literacy. In the second study,42 they noted the same 
relationship, with low literacy individuals having statistically significantly faster decline in all 
three cognitive domains (memory, executive function, and language ability) than individuals 
with high literacy (p = 0.002, 0.002, < 0.001 for each domain, respectively). 
Yaffe et al.43 reported similar results in a study using the same community-dwelling 
elderly population as Sudore.30•37 Authors measured cognitive function with the Modified Mini-
Mental State (3MS) test at baseline and after 2, 4, and 7 years of follow-up. They classified 
participants as cognitive maintainers (cognitive change slope 2': 0), minor decliners (slope< 0 and 
> 1 SD below mean), or major decliners (slope::; 1 SD below mean). Compared to those with 
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inadequate or marginal literacy (0-8th grade on the REALM), individuals with adequate health 
literacy (<:9th grade) had 4.85 times higher odds (95% CI, 3.00-7.87) of being maintainers (vs. 
minor decliners) and 0.70 times lower odds (95% CI, 0.50-0.98) of being major decliners (vs. 
minor decliners ). 
Finally, in a study of more than 3000 older adults from North Carolina, Sachs-Ericsson 
and Blazer 44 measured cognitive decline over three years using the 1 0-item Short Portable 
Mental Status Questionnaire (SPMSQ) (score range 0-10). Literacy of individual participants 
was assessed by an interviewer, and was determined based on whether the participant could read 
written materials used during the interview. Authors reported that individuals who were deemed 
"illiterate" by the interviewer had 0.057 SD more decline in SPMSQ score (p < 0.001) than those 
who were deemed "literate" over the three year follow-up period. Given standard deviations in 
SPMSQ score of only 1-2 points, a difference of 0.057 SD between literate and illiterate groups 
does not represent a clinically meaningful difference, even though results were statistically 
significant. However, with longer follow-up, differences between the groups may have become 
more pronounced. In addition, the literacy of the population was relatively high at baseline. 
Like the studies of cognitive function, these studies present data from nearly 7,000 
individuals, have consistent results, fair or good internal validity, and show dose-responsiveness. 
As such, the overall strength of evidence for this body of literature is high, suggesting that 
additional studies will not likely change the estimate or direction of the association between 
literacy and cognitive decline. 
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Table 11- Key Question lb (Health Outcomes)- Cognitive Decline 
Percentage in Percentage in 
Study Outcome Low Literacy High Literacy Group Group 
(unadjusted) (unadjusted) 
Key Question 1 b - Health Outcomes 
Cognitive Decline 
Manly et al., change in memory ability (change in NR NR 
2003 41 Selective Reading Test over time) 
Manly et al., cognitive decline (change in NR NR 
2005 42 neuropsych battery scores over time) 
Sachs-Ericsson cognitive decline (SPMSQ scores at NR NR 
& Blazer, 200544 baseline and at 3 year follow-up) 
Yaffe et al., cognitive decline (3MS at baseline, NR NR 
2009 43 2, 4, and 7 years) 
Overall Strength of Evidence- High 
Results 
(adjusted) 
Quality 
Grade 
Good 
Fair 
Fair 
Fair 
-represents an inverse, statistically significant (p :S 0.05) between literacy and health (eg. the higher a person's literacy, the less 
likely to experience cognitive decline) 
Chronic Conditions- Four studies 45•46.3°·37 addressed the relationship between literacy 
and the prevalence of chronic conditions. Two studies from the Prudential Medicare sample 45 ,46 
reported results adjusted for confounding variables and the two studies by Sudore et al.30·37 
reported only unadjusted bivariate analyses. Results from the four studies were mixed, with some 
demonstrating significant associations between literacy and prevalence of chronic illness and 
others showing no relationship. 
Gazmararian et al.45 used the 15-item Geriatric Depression Scale (GDS) to measure 
depressive symptomatology in 3,171 adults age 65 and older who are newly enrolled in a 
Medicare managed care plan. Despite unadjusted differences between literacy groups, authors 
found no significant association between health literacy and depression after adjusting for 
numerous confounders, including age, sex, race, education, income, social supports, and self-
rated health. 
In contrast, a study by Wolf et al.46 found some significant associations between literacy 
and chronic disease in the same population. Authors reported that individuals with inadequate 
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literacy had 1.48 times higher odds (95% CI, 1.09-2.02) of self-reported diabetes, and 1.69 times 
higher odds (95% CI, 1.02-2.80) of self-reported heart failure than individuals with adequate 
literacy. There were no significant differences in diabetes or heart failure between those with 
marginal and adequate literacy. Interestingly, authors found no significant associations between 
literacy and other self-reported conditions, including hypertension, coronary artery disease, 
bronchitis or emphysema, asthma, arthritis, and cancer. 
In their two studies,30•37 Sudore eta!. reported only unadjusted bivariate results showing 
significant assocations between literacy and several chronic diseases. They demonstrated that 
individuals with inadequate or marginal literacy (0-8'h grade) had 1.39 times higher odds of 
hypertension (95% CI, 1.25-1.68), 1.98 times higher odds of diabetes (95% CI, 1.58-2.48), and 
2.54 times higher odds of depression (95% CI, 1.47-4.42) than individuals with adequate 
literacy. They reported no significant differences between the groups in prevalence of cardiac 
disease, stroke, or cancer. 
The overall strength of evidence for this body of literature is moderate, suggesting that 
there is moderate certainty about the association between literacy and chronic diseases, but 
additional studies may provide additional data about the estimate or the magnitude of effect. 
Mortality- Three studies 37•47•48 examine the link between literacy and mortality. All 
three report significantly higher mortality rates for individuals with lower literacy. Sudore eta!. 
demonstrated that after a mean of5.1 years of follow-up, individuals with limited literacy (0-8'h 
grade) had an absolute all-cause mortality rate of 19.7%, compared to individuals with adequate 
literacy(~ 9th grade), whose absolute all-cause mortality rate was 10.6% (Table 12). Even after 
adjusting for demographic variables, health status, health-related behaviors, access, and 
psychosocial factors like depression and self-mastery, people with limited literacy had 1.75 times 
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higher (95% CI, 1.27-2.41) all-cause mortality rate than those with adequate literacy. After 
excluding participants with incident cognitive impairment between the baseline survey and their 
literacy evaluation, the individuals with limited literacy had an even higher risk of all-cause 
mortality (HR = 1.94; 95%CI, !.37-2.74). 
In two studies 47•48 evaluating data from the Prudential Medicare sample, Baker and 
colleagues found similar results. In the first,47 they analyzed 6 years of data from all3,260 
participants in the sample and reported that people with inadequate literacy had an all-cause 
mortality rate of 39.4%, while people with adequate literacy had an all-cause mortality rate of 
only 18.9% (Table 12). Compared to those with adequate literacy, individuals with inadequate 
literacy had 1.52 times higher (95% CI, 1.26-1.83) all-cause mortality rates, 1.52 times higher 
(95% CI, 1.16-2.00) cardiovascular mortality rates, and 1.87 times higher (95% CI, 1.32-2.67) 
non-cancer/non-cardiovascular mortality rates. There was no significant difference in cancer 
mortality rates between the groups. Only cardiovascular mortality rate was significantly related 
to literacy level when comparing those with marginal and adequate literacy (HR = 1.39; 95% CI, 
1.02-1.90). 
In the second study,48 Baker and colleagues examined the effects of cognitive functioning 
on the relationship between literacy and mortality. They excluded 69 additional participants who 
missing data on cognitive functioning, leaving them with a sample size of3,191. While the 
sample was slightly different, and they adjusted for a slightly different set of confounding 
variables, the results were consistent with their earlier findings. The absolute all-cause mortality 
rates were nearly identical (Table 12). After 6 years offollow-up, individuals with inadequate 
literacy had a !.50 times higher (95% CI, 1.24-1.81) all-cause mortality rate than those with 
adequate literacy. Again, the difference between marginal and adequate groups was not 
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statistically significant. After adding cognitive function to the multivariate regression model, all-
cause mortality rate remained 1.27 times higher (95% CI, 1.03-1.57) for individuals with 
inadequate literacy, than for those with adequate literacy. 
The studies from Baker and Sudore present data from more than 5,000 individuals, have 
consistent and clinically meaningful results, good internal validity, show dose-responsiveness, 
and are generalizable to the larger population of older adults in the US. The overall strength of 
evidence for this body of literature is high, suggesting that additional studies will not likely 
change the estimate or direction of the association between literacy and mortality. 
Table 12- Key Question lb (Health Outcomes)- Mortality 
Study Outcome 
Percentage in 
Low Literacy 
Group 
(unadjusted) 
Percentage in 
High Literacy 
Group 
(unadjusted) 
Key Question 1 b- Health Outcomes 
Mortality 
Baker et al., 
2007 47 
Baker et al., 
2008 48 
Sudore et al., 
2006(b) 37 
mortality: 
all-cause mortality 
cardiovascular (CV) mortality 
cancer mortality 
non-CV, non-cancer mortality 
all-cause mortality 
all-cause mortality 
Overall Strength of Evidence- High 
Inadequate- 39.4% Adequate- 18.9% 
Marginal- 28.7% 
Inadequate- 19.3% Adequate -7.9% 
Marginal- 16.7% 
Inadequate- 8.8% Adequate- 5.8% 
Marginal- 4.6% 
Inadequate- 11.4% Adequate- 5.2% 
Marginal- 7.4% 
Inadequate- 38.4% Adequate- 18.9% 
Marginal- 28.4% 
0-8"' grade- 19.7% <:9th grade- 10.6% 
Results 
(adjusted) 
0 
Quality 
Grade 
Good 
Good 
Good 
-represents an inverse, statistically significant (p S 0.05) between literacy and health (eg. the higher a person's literacy, the lower 
their mortality) 
0 represents no statistically significant relationship between literacy and health for this outcome 
Quality of Life- Two studies 46•29 from the Prudential sample analyzed the relationship 
between literacy and quality oflife. After excluding an additional 282 participants who had had a 
prior stroke and 55 with MMSE scores less than 18, Wolf et al.46 reported that compared to those 
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with adequate literacy, individuals with inadequate literacy had significantly higher odds of 
reporting limitations in ADLs (OR 2.83; 95% CI, 1.62-4.96), limitations in IADLs (OR 2.25; 
95% CI, 1.74-2.92), limitations in activity because of physical health (OR 1.79; 95% CI, 1.39-
2.32), fewer accomplishments because of physical health (OR 1.90; 95% CI, 1.48-2.45), and pain 
that interfered with activities (OR 2.0 I; 95% CI, 1.46-2. 77). The associations were smaller when 
comparing those with marginal and adequate literacy, but all remained statistically significant 
except for pain that interfered with activities. In addition, Wolf and colleagues reported that after 
adjusting for covariates, individuals with inadequate health literacy scored 6 points lower (95% 
CI, 3.5-8.4) on the SF-12 physical function sub-scale (range 0-100) and 4.9 points lower (95% 
CI, 3.1-6.7) on the SF-12 mental health sub-scale (range 0-100). Again, differences between 
marginal and adequate groups were not significant. 
Howard et al.29 analyzed the entire sample of3,260 participants and found smaller, but 
still significant associations between literacy and SF -12 physical and mental health scores. 
Individuals with inadequate literacy scored 2.53 points lower (p < 0.001) on the SF-12 physical 
function sub-scale and 1.41 points lower (p = 0.019) on the SF-12 mental health sub-scale. The 
difference between marginal and adequate groups was only statistically significant for the SF-12 
physical health sub-scale. 
The overall strength of evidence for this body of literature is moderate, suggesting that 
there is moderate certainty about the association between literacy and quality of life, but 
additional studies may provide additional data about the estimate or the magnitude of effect. 
Weight- Three studies 38·30.37 evaluated the relationship between literacy and weight and 
found conflicting results. However, only one reported adjusted results from multivariate 
regression analyses. After adjusting for age, gender, race, site of recruitment, education, income, 
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and occupation, Wolf et a!. 38 found no significant association between literacy and Body Mass 
Index (BMI), calculated from self-reported height and weight. In contrast, in unadjusted 
analyses, Sudore and colleagues 30·37 reported statistically significant differences in obesity 
(defined as BMI > 30 kg/m2) between individuals with limited literacy (0-8'h grade) and those 
with adequate literacy (2: 9th grade) (p < 0.001). They reported that individuals with limited 
literacy had I .51 times higher odds (95% CI 1.23-1 .85) of obesity than those with adequate 
literacy?0 
Because these two studies present limited data and have conflicting results, the overall 
strength of evidence for this body of literature is low, suggesting uncertainty about the 
association between literacy and weight. Additional studies could provide new information. 
lc) Health-Related Knowledge 
Key Question I c asked, "In elderly individuals, are literacy skills related to health-related 
knowledge?" The search identified only four studies that examine the relationship between 
literacy and health-related knowledge in the elderly population. Three of the studies examined 
disease-specific knowledge and one examined knowledge of health care services. 
Knowledge of Disease - Three studies 49•32•50 examine the relationship between literacy 
and knowledge of disease. Leikauf et al.49 studied 323 Medicare recipients age 65 and older, 
randomly selected from the electronic billing records of the primary care and geriatrics practices 
of a tertiary care academic hospital in East Harlem, NY. They assessed the accuracy or reliability 
of self report by measuring the congruence between self-reported disease status and disease 
status determined from chart and medication review. The investigators found no significant 
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association between literacy and the reliability of self-reported asthma, depression, or 
hypertension diagnoses. 
Cho and colleagues 32 measured disease knowledge using a 17-question survey and 
reported that scores for individuals with inadequate or marginal1iteracy were 0.61 standard 
deviations lower than the scores for individuals with adequate literacy (p < 0.05). 
Finally, in a study examining data from the Prudential Medicare sample, Gazmararian et 
al. 50 measured disease knowledge with disease specific scales that measured both fact -based and 
skills-based knowledge. The asthma knowledge scale had 20 questions, the diabetes knowledge 
scale had 11 questions, the hypertension scale had 25 questions, and the heart failure scale had 
16 questions. Authors found that individuals with lower health literacy scores had statistically 
significantly lower knowledge scores on each of the disease-specific scales. For every ten point 
increase in S-TOFHLA score, there was a 2.8% increase in asthma knowledge score (p < 0.001), 
a 2.5% increase in diabetes knowledge score (p < 0.001), a 1.7% increase in CHF knowledge 
score (p = 0.003), and a 1.3% increase in hypertension knowledge score (p < 0.001 ). From the 
results of the three studies, it seems that disease-specific knowledge is associated with literacy, 
but accuracy of self-reported disease state may not be. 
While the three studies present data from nearly four thousand individuals and have fair 
internal validity, the outcomes are difficult to compare and the results are inconsistent. As a 
result, the overall strength of evidence for this body of literature is moderate, suggesting there is 
some certainty about the association, but additional studies may provide new information that 
could make it easier to draw conclusions. 
Knowledge of Services - Only one study examined the relationship between literacy and 
knowledge of health care services. In a study of269 community-dwelling adults living in New 
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York City, Federman eta!. 51 assessed participants' awareness of two different pharmaceutical 
assistance programs for low-income seniors: the Extra Help program available through 
Medicare, and the Elderly Pharmaceutical Insurance Coverage (EPIC) program available in NY. 
Authors found conflicting results. Individuals with inadequate literacy (measured with the S-
TOFHLA) had 0.!5 times lower odds (95% CI, 0.03-0.74) of knowing about the Extra Help 
program than individuals with adequate literacy. However, there was no significant association 
between literacy and participants' awareness of the EPIC program. Because only one small study 
examined this outcome and found conflicting results, the overall strength of evidence is low. 
Table 13- Key Question lc (Health-Related Knowledge)- Knowledge of Disease 
Study Outcome 
Percentage in Low 
Literacy Group 
(unadjusted) 
Percentage in 
High Literacy 
Group 
(unad"usted) 
Key Question 1c- Health-Related Knowledge 
Knowledge of Disease 
Leikauf & 
Federman, 
2009 49 
Cho eta!., 
2008 32 
Gazmararian 
et a!., 2003 50 
congruence between self-reported disease 
& chart/med determination 
asthma 
depression 
hypertension 
diabetes 
disease knowledge 
(measured by a 17-item questionnaire) 
disease knowledge: 
asthma (20 questions) 
diabetes (II questions) 
hypertension (25 questions) 
heart failure (16 questions) 
Overall Strength of Evidence - Moderate 
Inadequate Adequate/Marginal 
-86.7% -91.2% 
-76.0% -68.9% 
-86.7% -91.2% 
-98.7% -95.3% 
NR NR 
Inadequate- 9.2/20 Adequate- 12.7/20 
Marginal- I 0.0/20 
Inadequate- 5.0/11 Adequate- 6.4/11 
Marginal- 5.6/11 
Inadequate- 17.0/25 Adequate- 19.3/25 
Marginal- 19.5/25 
Inadequate- I 0.8/16 Adequate- 12.2/16 
Mar inal-ll.J/16 
Results 
(adjusted) 
0 
0 
0 
NR 
+ 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Fair 
+represents a direct, statistically significant (p <: 0.05) relationship between literacy and health (eg. the higher a person's literacy, 
the more knowledge they have) 
0 represents no statistically significant relationship between literacy and health for this outcome 
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ld) Costs of Health Care 
Key Question 1 d asked, "In elderly individuals, are literacy skills related to costs of 
health care?'' The search identified only one study that evaluated cost in relation to health 
literacy. 
After one year of follow-up, Howard et a1.34 determined costs of care for individual 
participants from their Medicare claims data. Though they examined overall costs and specific 
costs for inpatient care, outpatient care, ER visits, and use of pharmacy services, only ER and 
outpatient costs were significantly associated with literacy level. For individuals with inadequate 
literacy, ER costs were $108 dollars more (95% CI, $62-$154) than for individuals with adequate 
literacy. For individuals with marginal literacy, ER costs were $80 dollars more (95% CI, $28-
$132) than for individuals with adequate literacy. Over the course of an entire year, these are 
small figures, representing only a small fraction of the cost of one ER visit. Interestingly, for 
individuals with marginal health literacy, outpatient costs were $350 dollars less (95% CI, -$679-
-$20) than for individuals with adequate literacy, while outpatient costs for individuals with 
inadequate literacy were more, though not statistically significant. There are few plausible 
explanations for why the marginal group, but not the inadequate group would have significantly 
lower outpatient costs. This puzzling result may be explained by the large variance in cost data 
for outpatient care: while authors found a statistically significant difference between marginal 
and adequate groups, the small overall differences in outpatient costs between all three groups 
may not represent clinically meaningful values. 
This body of literature is limited by the number of studies, and by inconsistencies in the 
results (statistically significant differences for some types of health care costs, but not others). As 
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a result, the overall strength of evidence is low, suggesting uncertainty about the association 
between literacy and health care costs in the elderly population. 
1 e) Disparities 
Key Question 1 e asked, "In elderly individuals, are literacy skills related to disparities in 
health outcomes, health-related knowledge, costs of care, or service utilization by race, ethnicity, 
culture, education, or age?" The search identified four studies that addressed the relationship 
between literacy and health disparities. 
Racial/Ethnic Disparities- Four studies 27•44•29•52 asked whether health literacy mediated 
racial disparities in health. Bennett et al.27 found that health literacy was a significant mediator of 
Black/White disparities in self-rated health and in percentage of participants who had received an 
influenza vaccination in the past year. In both cases, adding health literacy to the regression 
model reduced the disparities. However, health literacy was not a significant mediator of 
black/white disparities in percentage of participants who had received a mammogram or a dental 
checkup in the past year. 
In addition to demonstrating that individuals with lower literacy had more rapid decline 
in cognitive function, Sachs-Ericsson et al.44 reported that health literacy was a significant 
mediator of black/white disparities in cognitive decline. As mentioned above, however, the effect 
size in this study is small and the population had relatively high literacy at baseline. 
Howard et al. 29 found that literacy was a significant mediator of black/white disparities 
in SF-12 physical and mental health scores and self-reported health status, but not disparities in 
likelihood of receiving influenza or pneumococcal vaccination. Adjusting results for health 
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literacy entirely erased the disparity in SF -12 physical health score (0.6 points, 95% CI, 0.3-0.9), 
reduced the disparity in SF-12 mental health score by 60% (0.3 points, 95% CI, 0.1-0.5), and 
reduced the disparity in self-reported health status 25% (2 absolute percentage points, 95% CI, 1-
3). 
In a study that examined the same population as the articles by Sudore and 
colleagues,30•37 Mehta eta!. 52 examined the relationship between literacy and black/white 
disparities in cognitive function. Authors reported that literacy was a mediator of the disparities 
seen in cognitive function scores, but did not report statistical significance. 
The overall strength of evidence for this body of literature is moderate, suggesting that 
there is moderate certainty about the association between literacy and racial/ethnic disparities in 
health, but additional studies may provide additional data about the estimate or the magnitude of 
effect. 
Educational Disparities- Two of the same studies 27•29 examined the role of health 
literacy as a mediator of educational disparities. Bennett et a!. 27 found that health literacy was a 
significant mediator of educational disparities (<! high school vs <high school) in self-rated 
health, and percentage of participants who had received an influenza vaccination, manunogram, 
and dental checkup in the past year. In each case, adjusting for health literacy reduced the 
disparities. 
Howard et a!. 29 reported that literacy was a significant mediator of educational disparities 
(2! high school vs. <high school) in SF-12 physical and mental health scores, self-reported health 
status, and influenza vaccination rates, but not disparities in pneumococcal vaccination. 
Adjusting results for health literacy reduced the disparity in SF-12 physical health score by 41% 
(0.7 points, 95% CI, 0.4-0.9, reduced the disparity in SF-12 mental health score by 25% (0.3 
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points, 95% CI, 0.1-0.5), reduced the disparity in self-reported health status by 22% (2 absolute 
percentage points, 95% CI, 1-3), and reduced the disparity in influenza vaccination rate by 27% 
(1 absolute percentage point, 95% CI, 0.1-2). 
Because the two studies examined over five thousand people, presented consistent 
results, had fair internal validity, and good generalizability, the overall strength of evidence for 
this body of literature is high. Additional studies examining the relationship between literacy and 
educational disparities in older adults would not likely provide new information that would 
change the estimate of the association. 
Key Question 2 
The systematic review was unable to identify any articles that evaluated interventions 
designed to mitigate the adverse effects of literacy on health in an elderly population. As a result, 
the strength of evidence for this key question is insufficient. This absence of studies examining 
interventions designed for older Americans represents a critical gap in the literature and provides 
an opportunity for future research. 
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Discussion 
Based on the studies included in this review, there is clear evidence that literacy has 
significant effects on the health of older adults in the US. Articles in this review of literacy and 
health in the elderly link literacy to utilization of preventive health services like influenza 
vaccination and mammography; utilization of acute care services like emergency rooms and 
hospitals; health outcomes like self-rated health, cognitive decline, and mortality; and racial and 
educational disparities in health. Mixed results and limited data make it difficult to draw 
conclusions about the relationship between literacy and costs of care or health-related knowledge 
in an elderly population. The review was unable to identifY any studies that evaluated 
interventions designed to mitigate the adverse effects oflimited literacy on the health of older 
adults. As such, there was no evidence with which to draw conclusions about which intervention 
strategies may be most beneficial in the elderly. 
This systematic review attempts to identify and critically appraise studies that examine 
the relationship between literacy and health in older Americans. While previous systematic 
reviews I,53 had studied the concept of health literacy, none had done so specifically in the 
elderly, the age group with the highest prevalence of limited literacy and the highest burden of 
disease. As noted in the introduction, the elderly have higher rates of chronic disease, functional 
limitations, and cognitive decline than younger individuals. All of these factors put them at high 
risk for the adverse health outcomes shown previously to be associated with limited literacy. I 
Fortunately, the search of the literature returned substantially more articles than originally 
expected. In 2004, the AHRQ Evidence Report I on health literacy identified only 44 articles that 
addressed the relationship between literacy and health in individuals of any age. In the past 6 
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years, however, the literature on this topic has ballooned. The current review identified 29 
articles specifically pertaining to individuals age 65 and older. 
Notably, nearly half of the included articles (14 of29) presented results from the same 
data set (Prudential Medicare Study) and more than two thirds of the articles (21 of 29) came 
from one of three data sets (Prudential Medicare Study, Health ABC Study, and WHICAP). 
Because so many of the results included in this review came from a small number of original 
studies, the overall external validity is limited. As such, results may not be entirely generalizable 
to a larger population of older adults in the US. For example, the Prudential Medicare Study 
included a large sample of 3,260 participants, but all of them were high-functioning, community-
dwelling elderly who had self-selected emollment in the Medicare managed care plan offered by 
Prudential Health. In the Health ABC Study, participants were also high-functioning, 
community-dwelling elderly. The WHICAP sample was dominated by low-income, African-
American women. Future studies on the association between literacy and health in older adults 
must draw from a wider array of sample populations so that researchers can avoid drawing 
spurious conclusions from a demographic sample that is too narrow to be fully representative. 
The studies included in this review were not evenly distributed across the Key Questions 
(Table 14). Twelve studies addressed Key Question Ia, the relationship between literacy and 
utilization of health care services; twenty-two studies addressed Key Question lb, the association 
between literacy and health outcomes; only four studies addressed Key Question I c, the link 
between literacy and health-related knowledge, and only one study addressed Key Question I d, 
the relationship between literacy and health costs; four studies examined Key Question I e, the 
role of literacy as a mediator of disparities. The review identified no studies that addressed Key 
Question 2, whether interventions could mitigate the adverse effects of literacy on health. 
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Table 14- Distribution oflncluded Studies by Key Question 
Key Question 1 -In elderly individuals, are literacy skills related to: 
a. use of health care services? - 12 studies 
Bennett et al., 2009 27 
White et al., 2008 23 
Scott et al., 2002 28 
Howard et al, 2006 29 
Sudore eta!., 2006(a) 30 
Cho et a!., 2008 32 
Baker et al, 2002(b) 33 
Howard et al., 2005 3~ 
Baker et a!., 2004 35 
Raehl et al., 2006 2~ 
Gazmararian et a!., 2006 36 
Sudore eta!., 2006(a) 30 
b. health outcomes?- 22 studies 
Bennett et al., 2009 
Cho et a!., 2008 32 
Howard et al., 2006 29 
Sudore eta!., 2006(a) 30 
Sud ore et a!., 2006(b) 37 
Wolf eta\., 2007 38 
Barnes et al., 2004 40 
Baker eta!, 2002(a) 39 
Manly eta!., 2003 41 
Manly et al., 2005 42 
Sachs-Ericsson & Blazer, 200544 
Yaffe et al., 2009 H 
Gazmararian eta!., 2000 H 
Wolf eta!., 2005 46 
Baker et al., 2007 47 
Baker eta!., 2008 48 
Gazmararian et a!., 1999 25 
Bakeret al., 2002(b) 33 
Baker eta!., 2004 35 
Howard et a!., 2005 34 
Scott et al., 2002 28 
Byrd et al., 2005 5~ 
c. health-related knowledge?- 4 studies 
Leikauf & Fedennan, 2009 49 
Cho et a!., 2008 32 
Gazmararian eta!., 2003 50 
Fedennan et al.,2009 51 
d. costs of health care? - 1 study 
Howard et a!., 2005 3~ 
e. disparities by race, ethnicity, culture, education, or age?- 4 studies 
Bennett et a!., 2009 27 
Howard et a!., 2006 29 
Mehta et al., 2004 52 
Sachs-Ericsson & Blazer, 200544 
Key Question 2- What interventions may mitigate the effects oflow literacy on: 
a. use of health care services?- 0 studies 
b. health outcomes?- 0 studies 
c. health-related knowledge?- 0 studies 
d. costs of health care?- 0 studies 
e. disparities by race, ethuicity, culture, education, or age?- 0 studies 
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The complete absence of studies addressing Key Question 2 is one of the most striking 
and unexpected findings in this review, and identifies a critical gap in the literature. Given the 
burgeoning research in the health literacy field, it is surprising that no intervention studies have 
focused on older adults. As noted in the introduction, elderly people who suffer from higher rates 
of functional impairment than younger adults (due to vision loss, hearing loss, arthritis, etc) may 
require interventions specially tailored to their needs. Moreover, cognitive impairment may 
further necessitate low-literacy interventions that are designed expressly for individuals whose 
executive functioning and communication skills may not be as good as they once were. 
Interventions designed to lessen the adverse health effects oflow literacy in the elderly may 
provide an important opportunity to improve health outcomes in this population. 
Another interesting finding in this review is the indisputable link between cognitive 
function and health literacy. Unfortunately, the relationship between the two remains unclear. 
One hypothesis is that cognitive impairment or dementia diminish an individual's health literacy, 
leading to the clear association between literacy and measures of cognitive function seen in 
studies like Baker et al.39 and Barnes et al40 (Table 10). Another possible explanation is that 
limited health literacy, present from earlier in life, may limit an older individual's performance 
on tests of cognitive function that rely in part on literacy (the MMSE requires individuals to spell 
'world' backwards and to write a sentence; the Controlled Oral Word Association test 40 requires 
individuals to name as many words as they know that begin with the letter's'). Indeed, the 
participants in both the Baker study 39 and the Barnes study 40 were well-functioning, 
community-dwelling older adults who were unlikely to have significant cognitive impairment or 
dementia. Regardless, literacy seems inextricably linked to cognitive function, as demonstrated 
by the four studies 41 .42•43•44 that all reported significantly faster cognitive decline in participants 
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with limited literacy, even when those participants had normal cognitive functioning at baseline. 
Perhaps individuals with limited literacy have lower cognitive reserve and are not as effective at 
maintaining their cognitive functioning in the face of stressors. 
Limitations 
As noted in the AHRQ Evidence Report from 2004,1 a systematic review of this type has 
several limitations. 
Study Design- Because of the nature of the questions I asked in this review, more than 
half of the included articles (17 of29) reported results from cross-sectional studies. These studies 
draw comparisons between already-existing groups, rather than randomizing participants into an 
intervention or control group, as an RCT might do. As a result, there are inherent differences in 
the groups being compared (in this case, older adults with lower or higher literacy). Researchers 
try to adjust for these differences by incorporating confounding variables into regression 
analyses, but inevitably, unmeasured confounders may still bias results. In addition, cross 
sectional analyses only measure outcomes at one point in time and, as such, cannot establish 
causation. Rather, they only establish an association between two variables. 
Study Outcomes - The different instruments used to measure outcomes in the included 
studies were of variable quality. Some studies used reliable and well-validated outcome 
measures, such as MMSE score or mortality. Others relied on participant self-report or poorly 
validated scales that had not been adequately pre-tested. 
Comparability- Several factors made it difficult to compare included studies. First, 
there were multiple measures of health literacy. As noted in the methods section, the most 
commonly used measures have reasonable correlation; however, they measure different aspects 
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of health literacy, which is a complex construct. It is difficult to directly compare results from a 
study that uses the REALM to results from a study that uses the S-TOFHLA, WRAT-3, or other 
measures of literacy, especially when cut-points between the tests are different and there is no 
standard for comparisons. 
Second, there was significant heterogeneity between outcomes, making it challenging to 
draw general conclusions for each Key Question. For example, the inherent differences in colon 
cancer screening and influenza immunization prevent direct comparison, though both represent 
the use of clinical preventive services. Even when studies examined the same outcome, they did 
not always measure the outcome in the same way. For example, some researchers asked if 
participants had received an influenza vaccination in the past year while others asked if 
participants had ever received an influenza vaccination. Some measured medication adherence 
using participant self-report, while others measured adherence using pharmacy claims data. 
Third, there was inconsistent treatment of confounding variables across the studies. Some 
authors adjusted for numerous potential confounders, while others only included a few. Rarely 
did studies make a compelling case for including the variables they used or excluding others. 
Most problematic was the inconsistent handling of cognitive impairment and decline, even 
within studies from the same data series. Some authors chose to exclude participants with 
cognitive decline, while others allowed them to enter the study but then adjusted for cognitive 
function scores. Still other studies ignored cognitive function entirely. 
Finally, different analysis strategies often made direct comparisons of effect sizes nearly 
impossible. Often, studies only presented relative associations and did not provide absolute 
differences between low and high literacy groups. In addition, some authors reported results of 
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multivariate regression models using odds ratios, while others used beta coefficients or 
standardized Z scores. 
Limited Results- While there were ample results to assess certain relationships (e.g. the 
association between literacy and utilization of health care services), there were many fewer 
studies examining the effects of literacy on health care costs and health-related knowledge. The 
small number of articles addressing these questions led to low overall strength of evidence and 
made drawing conclusions difficult. As noted above, there were zero studies that assessed 
interventions, demonstrating a clear gap in this body of literature. 
Age Cut-Off- Another potential limitation of this review is that I used a common, but 
artificially imposed age cut-offto establish my inclusion criteria. Other than Medicare eligibility, 
there is nothing in particular that dictates that individuals age 65 and older should be considered 
an "elderly" population. Some studies might have used a different age cut-off, (60 years old, for 
example), but may have still examined a predominantly older population. Unless such a study 
performed sub-analyses in participants age 65 or older, it would have been excluded from my 
systematic review. 
Single-Review- Finally, this review was carried out by only one author, who performed 
the search, reviewed all articles for inclusion or exclusion, and abstracted results to construct 
evidence tables without a second reviewer. Ideally, an additional reviewer would have 
participated in all of those steps to increase the internal validity of the search and review process. 
66 
Conclusion and Future Directions 
The current review confirms the important relationship between literacy and health in a 
population of older adults in the United States. However, it also identifies some areas in which 
research results or mixed, or in which there is a paucity of research. While some aspects of the 
relationship (preventive service utilization) have been well-studied, others (biometric markers of 
health such as HbAlC and LDL cholesterol) have not. Considerable uncertainty remains about 
the nature of the association between health literacy and cognitive function in older adults. 
Future research should strive to improve on limitations in the methodological quality of current 
studies. By performing additional prospective and randomized trials using more reliable and 
well-validated outcomes, researchers can add to the existing body ofliterature. In addition, by 
agreeing on standard measurement tools and cut-points for analyzing health literacy, researchers 
will make it easier to compare results from different studies. 
Perhaps the most striking finding is that despite the clear effects ofliteracy on the health 
of the elderly, the current review was unable to identify a single intervention designed to mitigate 
the adverse effects of limited literacy on health in this population. The absence of articles 
addressing Key Question 2 identifies a crucial gap in the research on this topic. While we know 
that limited literacy has detrimental effects on the health of older adults, we have not identified 
any proven methods to reverse those trends. In order to move the field forward, researchers must 
begin to identify ways to lessen the burdens of limited literacy for older Americans. 
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Table Al -Characteristics of Studies Using Data from the Prudential Medicare Managed Care Sample 
Study 
Prudential Gazmararian et al., 
1999 25 
Gazmararian et al., 
2000 45 
Baker et al., 
2002(a) 39 
Scott et al., 
2002 28 
Baker et al., 
2002(b) 33 
Gazmararian et al., 
2003 50 
Baker et al., 
2004 35 
Mowara e1 a1., 
2005 34 
Wolf et al., 
2005 46 
Howard et al., 
2006 29 
Gazmararian et al., 
2006 36 
Wolfetal., 
2007 38 
Baker et al., 
2007 47 
Baker et al., 
2008 48 
Design 
cross-sectional 
cross-sectional 
cross-sectional 
cross-sectional 
prospective cohort 
cross-sectional 
prospective cohort 
prospective cohort 
cross-sectional 
cross-sectional 
prospective cohort 
cross-sectional 
prospective cohort 
prospective cohort 
sample 
(#) 
3260 
3171 
2787 
2722 
3260 
653 
3260 
3260 
2923 
3260 
1549 
2923 
3260 
3191 
Population Exclusion Criteria* 
• not comfortable speaking 
English or Spanish 
• blind or severely impaired vision 
not correctable with glasses 
• living in a nursing home 
• severe cognitive impairment 
(unable to identify 1 or more of 
the following: year, month, state 
year of birth, or home address) 
• Additional exclusion criteria varied by study, explaining the differences in sample size between studies 
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Literacy 
Measure 
S-TOFHLA15 
Table A2- Characteristics of Studies Using Data from the Health, Aging and Body Composition Study (Health ABC) 
Study Design 
Health ABC Mehta et al., 
2004 52 
cross-sectional 
Sud ore et al., cross-sectional 
2006(a) 30 
-=>uuore el a1., 
2006(b) 37 
prospective cohort 
Yaffe et al., 
2009 43 
prospective cohort 
sample(#) Population 
3062 
2512 
2512 
2509 
Exclusion Criteria* 
• difficulty walking 1/4 mile, 
climbing 10 steps without 
resting, or performing ADLs 
• cancer diagnosis 
• plans to move within 3 years 
• clinical dementia 
• unable to communicate with 
interviewer 
• Additional exclusion criteria varied by study, explaining the differences in sample size between studies 
Literacy 
Measure 
REALM 
14 
Table A3- Characteristics of Studies Using Data from the Washington Heights-Inwood Columbia Aging Project (WHICAP) 
Study Design sample(#)* Population Exclusion Criteria Literacy Measure 
WHICAP Manly et al., prospective cohort 136 • Parkinson's disease 
2003 41 Non-demented adults age 65 • history of stoke 
Byrd et al., cross-sectional 100 • history of head injury w/loss of WRAT-
2005 54 
and older living in northern 
consciousness 3" 
Manly et al., prospective cohort 1002 
Manhattan, New York 
• alcohol abuse 
2005 42 • serious mental illness 
• Sampling strategy not reported in detail, but may explain differences in sample size between studies 
Table A4- Characteristics of Studies Using Data from the National Assessment of Adult Literacy (NAAL) 
Study Design sample(#) Population Exclusion Criteria Literacy Measure 
NAAL White et al., cross-sectional not reported Adults age 65 and older from • could not be interviewed due to 
2008 23 a nationally representative language or mental disability NAAL 5 
Bennett et al., cross-sectional 2668 survey about literacy • individuals in prison (not asked 
2009 27 about preventive services use) 
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Table AS- Characteristics oflndividual Studies (not part of a larger sample) 
Study Design sample(#) Population Exclusion Criteria Literacy Measure 
Leikauf & Federman, cross-sectional 323 Outpatient Medicare 
2009 49 enrollees age 65 and older • dementia diagnosis documented S-TOFHLA 15 
living in East Harlem, NY in chart 
Federman et al., cross-sectional 269 Community-dwelling adults 2009 51 
age 65 and older living in • don't speak English or Spanish S-TOFHLA 15 
New York, NY • Medicaid coverage 
Cho et al., cross-sectional 489 Community-dwelling adults • not "mentally competent" 2008 32 • poor vision or hearing S-TOFHLA 15 age 65 and older living in 
Chicago, IL • unable to conduct interview in En lish 
Raehl et al., cross-sectional 57 Adults age 65 and older • don't speak English 
2006 24 recruited from retirement • inadequate vision or hearing REALM 14 & 
communities or an adult • Alzheimer's or other dementia S-TOFHLA 15 
day-care in Amarillo, TX • neurologic alexia 
Sachs-Ericsson & Blazer prospective cohort 3097 Adults age 65 and older 2005 44 assessed by living in 5 contiguous not reported interviewer 
counties in North Carolina 
Barnes et al., cross-sectional 664 Community-dwelling adults 2004 40 
age 65 and older living in • don't speak or read English NAART 26 
Sonoma, CA • require a proxy respondent 
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Table Bl - Study Ob,jectives and Results- Prudential 
Study 
Gazmararian 
et al., 1999 25 
Gazmararian 
et al., 2000 45 
Baker 
et al, 2002(a) 
39 
Scott 
et al., 2002 28 
Baker 
et al, 2002(b) 
33 
Gazmararian 
et al., 2003 50 
Baker 
et al., 2004 35 
Howard 
et al., 2005 34 
Objective* 
To determine what proportion of Medicare enrollees in a 
national managed care organization have low literacy skills 
in the health care setting and to determine enrollee 
characteristics associated with low functional health literacy 
Results 
In unadjusted analyses, individuals with inadequate or marginal HL were 
significantly more likely to report fair/poor health and presence of chronic 
conditions than those with adequate HL. 
To determine whether older adults with inadequate HL skills In unadjusted analyses, individuals with inadequate HL were more than twice 
were more likely to report depressive symptoms and whether as likely to be depressed as those with adequate HL; however, after adjusting 
HL was an independent predictor of depression after for health status, the association weakened substantially and was no longer 
accounting for other known determinants of depression statistically significant. 
To determine the relationship between functional HL and There was a significant linear association between functional HL and total 
performance on the Mini-Mental State Examination (MMSE) MMSE score across the entire range of S-TOFHLA scores, even after 
adjusting for covariates. 
To determine whether older adults with inadequate HL were 
less likely to report receiving influenza and pneumococcal 
vaccinations, mammograms, and Papanicolaou smears than 
individuals with adequate HL after adjusting for covariates. 
To explore the relationship between functional HL and the 
risk of hospital admission 
To explore the relationship between HL and knowledge of 
chronic disease among Medicare managed care patients 
with asthma, diabetes, CHF, and/or hypertension 
To determine whether individuals with inadequate HL who 
were newly enrolled in Medicare managed care plans in 4 
U.S. cities had lower rates of outpatient physician visits than 
enrollees with adequate HL 
To examine the impact of low HL on medical care use and 
costs 
Individuals with inadequate HL were significantly less likely to have received 
influenza vaccination, pneumococcal vaccination, mammogram and Pap 
smear than those with adequate HL, even after adjusting for covariates. 
Individuals with marginal HL were significantly less likely to have received Pap 
smear than those with adequate HL, but associations with the other preventive 
services measured were not statistically significant. 
Individuals with inadequate HL had a significantly higher risk of hospitalization 
than those with adequate HL, even after adjusting for covariates. Individuals 
with marginal HL had a higher risk of hospitalization than those with adequate 
HL, but after adjusting for covariates, the association was no longer 
statistically significant. 
There was a significant linear association between functional HL and disease-
specific knowledge score for asthma, diabetes, CHF, and hypertension; 
individuals with adequate HL had significantly higher knowledge scores than 
those with inadequate HL. 
After adjusting for covariates, HL was not significantly associated with time to 
first physician visit, mean number of physician visits, or no physician visit in 
the first year. Inadequate HL was associated with a significantly higher rate of 
ED visits. 
After adjusting for covariates, individuals with inadequate HL used significantly 
more inpatient and emergency room services than those with adequate HL. 
Individuals with inadequate and marginal HL had significantly higher 
emergency room costs than those with adequate HL, and individuals with 
marginal HL had significantly lower outpatient costs than those with adequate 
HL. 
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Table Bl- (continued) 
Study 
Wolf 
et al., 2005 46 
Howard 
et al., 2006 29 
Gazmararian 
et al., 2006 36 
Wolf et al., 
2007 38 
Baker 
et al., 2007 47 
Baker 
et al., 2008 48 
Objective• 
To investigate the relationship between HL and functional 
health status among a cohort of new Medicare managed 
care enrollees from 4 US cities 
To explore the impact of HL on differences in health status 
and vaccination by educational attainment and race 
To examine the relationship between HL and medication 
refill adherence among Medicare managed care enrollees 
with cardiovascular-related conditions 
To examine whether inadequate HL was associated with 
various behavioral risks, including cigarette smoking, alcohol 
consumption, physical activity, overweight and obesity, and 
seat belt use among a cohort of newly enrolled Medicare 
managed-care enrollees 
Results 
Individuals with inadequate HL were significantly more likely to report diabetes 
and heart failure, had significantly lower self-reported physical funtion and 
mental health scores, and were significantly more likely to have limitations in 
IADLs, ADLs, limitations because of physical health, fewer accomplishments 
because of physical health, and pain that interfered with work than individuals 
with adequate HL. 
Compared to individuals with adequate HL, those with inadequate HL had 
significantly worse health status and were significantly less likely to report 
receiving influenza vaccine. 
In the unadjusted analysis, individuals with inadequate HL had a significantly 
higher chance of low refill adherence than those with adequate HL. However, 
after adjusting for covariates, the relationship between HL & refill adherence 
was no longer significant. 
In the unadjusted analysis, individuals with inadequate HL were significantly 
more likely to have never smoked, to report no current alcohol use, to have 
had a sedentary lifestyle(< 1 episode of physical activity per week) and to be 
categorized as underweight than those with adequate literacy. However, after 
adjusting for covariates, the relationship between HL and health behaviors 
was no longer statistically significant. 
To examine the association between HL and all-cause and Individuals with inadequate HL had significantly higher mortality rates than 
cause-specific mortality those with adequate HL, even after adjusting for covariates. 
To examine whether measures of cognitive function Individuals with inadequate HL had significantly higher mortality rates than 
independently predict mortality after adjusting for HL and those with adequate HL, even after adjusting for covariates; when cognitive 
whether the association between literacy and mortality function was included in the multivariate model, the association between 
changes after adjusting for c()gnitive abilities ____ literacy and mortality_IIIJeakened, though remained statistically significant. 
'Whenever possible, objectives are stated using the exact language of the authors 
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Table B2- Study Objectives and Results- Health ABC 
Study 
Mehta et al., 
2004 52 
Sudore et al., 
2006(a) 30 
Objective* 
To explore how psychosocial, health-related, and 
socioeconomic factors might mediate the observed 
differences in cognitive function test scores between older 
black and white adults 
To determine the relationship between health literacy, 
demographics and access to health care 
Results 
HL mediates the disparity in cognitive function scores between Black and White 
older adults; (racial disparity in scores was smaller with HL in the regression 
model). 
In unadjusted analyses, individuals with low or marginal HL (< 9'" grade) were 
significantly more likely to report poor health, hypertension, diabetes mellitus, 
obesity, and depression. After adjustment, individuals with low HL (e> 6th grade) 
were significantly more likely to report no influenza vaccination in the past year 
and no insurance for medications than those with adequate HL (;,9th grade). In 
addition, they were significantly more likely to report at least one of the three 
indicators of poor access. There was no significant association between HL and 
having no doctor/clinic, and differences observed between marginal and 
adequate HL groups were not statistically significant. 
Sudore et al., To assess the relationship between limited literacy and Compared to participants with adequate HL, participants with limited literacy had 
2006(b) 37 mortality in a prospective cohort of racially diverse, a higher risk of death even after adjusting for demographics and socioeconomic 
Yaffe et al., 
2009 43 
community-dwelling elders status, co-morbid conditions, self-rated health status, health-related behaviors, 
health care access measures, and psychosocial status. 
To determine the proportion of elders who maintain 
cognitive function and examine the comprehensive 
psychosocial, health, and biologic factors that predict 
maintenance of cognitive function over several years 
Individuals with < 9th grade health literacy were significantly more likely to have 
cognitive decline over 7-year follow-up than individuals with;, 9th grade HL. 
* Whenever possible, objectives are stated using the exact language of the authors 
73 
Table B3- Study Objectives and Results- WHICAP 
Study 
Manly et al., 
2003 41 
Manly et al., 
2005 42 
Objective* Results 
To determine whether literacy skills could predict change Individuals with low HL had significantly lower cognitive function scores at all 
in memory ability in a sample of English-speaking African- time points and had a significantly faster decline in cognitive function than those 
American, Caucasian, and Hispanic elders with high HL. 
To determine whether reading level was a significant Individuals with low HL had significantly lower memory, executive, and language 
predictor of cognitive decline among an ethnically diverse function and had a significantly faster decline in memory, executive, and 
cohort of elders who were normal at baseline language function than individuals with high HL. 
*Whenever possible, objectives are stated using the exact language of the authors 
Table B4- Study Objectives and Results- NAAL 
Study 
White et al., 
2008 23 
Bennett et al., 
2009 27 
Objective* 
To identify relationships between the health literacy and 
self-reported preventive health practices of US adults 
To assess whether health literacy contributes, through 
mediation, to racial/ethnic and education-related disparities 
in self-rated health status and preventive health behaviors 
among older adults 
Results 
Lower HL was independently associated with a significantly lower probability 
that older adults had received 7 preventive health services in the prior year 
(dental checkup, mammogram, vision checkup, osteoporosis screening for 
women, colon cancer screening, influenza vaccination, and prostate cancer 
screening), but was not significantly associated with osteoporosis screening for 
men or pneumonia vaccination. 
Lower HL was independently associated with a significantly lower probability 
that older adults would report good or better health, and with a significantly lower 
probability of having had influenza vaccination, mammogram, and dental check-
up in the past year. In addition, HL was a significant mediator of race/ethnicity-
associated disparities in health status and influenza immunization, but not 
mammography or dental care, and of education-associated disparities in health 
status and influenza immunization, mammography, and dental care. 
• Whenever possible, objectives are stated using the exact language of the authors 
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Table BS- Study Ob,jectives and Results- Individual Studies (not part of a larger Sl!)llple) 
Study 
Leikauf & 
Federman, 
2009 49 
Federman et 
al., 
2009 51 
Cho et al., 
2008 32 
Raehl et al., 
2006 24 
Objective* 
To compare self-reported chronic disease status with 
chart-documented chronic disease status in older adults 
receiving care in a hospital-based primary care clinic that 
serves a socioeconomically disadvantaged community 
To determine whether older adults' awareness of 2 major 
state and federal pharmaceutical cost-assistance 
programs was associated with the seniors' ability to 
access and process information about assistance 
programs 
To examine whether four intermediate factors (disease 
knowledge, health behavior, preventive care, and 
compliance) explain the association between health 
literacy and health status or utilization 
To test the REALM and STOFHLA health literacy tests as 
predictors of intended oral prescription medication 
adherence among older adults at risk for low literacy and 
medication nonadherence 
Results 
HL was not significantly associated with agreement between self report and 
chart-plus-medication determination of chronic disease in any of the disease 
entities studied. 
Compared to those with adequate HL, individuals with inadequate HL were less 
likely to have heard of the Medicare Extra Help program, even after adjusting for 
covariates. In contrast, HL had no significant association with awareness of NY's 
EPIC program. 
Lower HL was significantly associated with more ER visits, more 
hospitalizations, lower self-reported health status, lower disease knowledge, and 
less preventive care. 
Participants with lower REALM scores had significantly lower scores on the 
MedTake Test, a measure of medication adherence. STOFHLA scores were not 
significantly associated with medication adherence, but the STOFHLA proved 
difficult for the sample population, 30% of whom were unable to complete any 
items correctly. 
Sachs- To examine racial disparities in cognitive decline in Lower HL was independently associated with a significantly higher probability of 
Ericsson & community-dwelling older adults and the roles of cognitive decline. In addition, HL was a significant mediator of race-associated 
Blazer, education and literacy in mediating these disparities disparities in cognitive decline; (disparities were smaller when HL was added to 
2005 44 regression model). 
Barnes et al., To describe the association between literacy and cognitive Higher HL was significantly associated with higher scores on all cognitive 
2004 40 function across multiple cognitive domains domains measured. 
* Whenever possible, objectives are stated using the exact language of the authors 
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Table C- Study Outcomes and Quality Grades by Key Question 
Study 
Influenza Vaccination 
Bennett et al., 2009 zr 
White et al., 2008 23 
Sudore et al., 2006(a) 30 
Scott et al., 2002 28 
Howard et al., 2006 29 
Pneumococcal Vaccination 
White et al., 2008 23 
Scott et al., 2002 28 
Howard et al., 2006 29 
Mammography 
Bennett et al., 2009 u 
White et al., 2008 23 
Scott et al., 2002 28 
Colon Cancer Screening 
White et al., 2008 23 
Cervical Cancer Screening 
Scott et al., 2002 28 
Prostate Cancer Screening 
White et al., 2008 23 
Osteoporosis Screening 
White et al., 2008 23 
Vision Care 
White et al., 2008 23 
Dental Care 
Bennett et al., 2009 u 
White et al., 2008 23 
Other Preventive Services 
Cho et al., 2008 32 
Outcome 
Key Question 1 a - Use of Health Care Services 
self-reported receipt of influenza vaccination in past year 
self-reported receipt of influenza vaccination in past year 
self-reported receipt of influenza vaccination in past year 
self-reported receipt of influenza vaccination ever in lifetime 
self-reported receipt of influenza vaccination ever in lifetime 
self-reported receipt of pneumococcal vaccination in past year 
self-reported receipt of pneumococcal vaccination ever in lifetime 
self-reported receipt of pneumococcal vaccination ever in lifetime 
self-reported receipt of mammogram in past year (women) 
self-reported receipt of mammogram in past year (women) 
self-reported receipt of mammogram in past two years (women) 
self-reported receipt of colon cancer screening in past year 
self-reported receipt of Pap smear ever in lifetime (women) 
self-reported receipt of prostate cancer screening (men) 
self-reported receipt of osteoporosis screening in past year (women/men) 
self-reported vision checkup in past year 
self-reported dental checkup in past year 
self-reported dental checkup in past year 
self-reported FOBT/prostate cancer screening (male) OR mammogram/Pap smear (female) 
Results 
+ 
+ 
+ 
+ 
+ 
0 
+ 
0 
+ 
+ 
+ 
+ 
+ 
+ 
+/0 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
-
Fair 
-
Fair 
Fair 
Fair 
-
Fair 
Fair 
Fair 
+represents a direct, statistically significant (p :S 0.05) relationship between literacy and health (eg. the higher a person's literacy, the more likely to get a flu shot) 
-represents an inverse, statistically significant (p :S 0.05) between literacy and health (eg. the higher a person's literacy, the less likely to get hospitalized) 
0 represents no statistically significant relationship between literacy and health for this outcome 
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Table C- Study Outcomes and Quality Grades by Key Question (contintied) 
Study 
Hospitalization 
Cho et al., 2008 "' 
Baker et al, 2002(b) 33 
Howard et al., 2005 34 
Emergency Room Visits 
Cho et al., 2008 "' 
Baker et al., 2004 35 
Howard et al., 2005 34 
Outpatient Physician Visits 
Baker et al., 2004 35 
Howard et al., 2005 34 
Medication Use & Adherence 
Cho et al., 2008 32 
Raehl et al., 2006 24 
Outcome 
Key Question 1 a - Use of Health Care Services 
self-reported hospitalizations in past year (dichotomized to 0 or<: 1) 
risk of hospitalization (determined by Medicare claims data) 
percentage using inpatient services in past year (determined by Medicare claims data) 
self-reported ER visits in past year (dichotomized to 0 or<: 1) 
percentage making ER visits in past year (determined by Medicare claims data) 
(1 visit) 
(2 or more visits) 
percentage using ER services in past year (determined by Medicare claims data) 
total# of outpatient visits I time to first outpatient visit (determined by Medicare claims data) 
percentage using outpatient services in past year (determined by Medicare claims data) 
how often individual remembered to fill prescriptions on time (self-report; always/not always) 
adherence (measured by MedTake Test) 
(using REALM) 
(using S-TOFHLA) 
Howard et al., 2005 34 Percentage using pharmacy services in past year (determined by Medicare claims data) 
Gazmararian et al., 2006 36 Cumulative Medication Gap (determined by Medicare claims data) 
Access To Physician or Insurance for Medications 
Sudore et al., 2006(a) 30 self-reported access measures: 
Results 
0 
0 
0 
0 
+ 
0 
+ 
0 
has had a doctor or clinic in the past year 0 
has had insurance for medication in past year + 
composite: has had all thre_<Ji_ndicators of access(doctor, medication insurance, flu shot) + 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
+ represents a direct, statistically significant (p :S 0.05) relationship between literacy and health (eg. the higher a person's literacy, the more likely to get a flu shot) 
-represents an inverse, statistically significant (p :S 0.05) between literacy and health (eg. the higher a person's literacy, the less likely to get hospitalized) 
0 represents no statistically significant relationship between literacy and health for this outcome 
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Table C- Study Outcomes and Quality Grades by Key Question (continued) 
Study 
Self-Rated Health 
Bennett et al., 2009 v 
Cho et al., 2008 32 
Howard et al., 2006 29 
Sudore eta/., 2006(a) 30 
Sudore eta/., 2006(b) 37 
Health Behaviors 
Cho et al., 2008 32 
Wolf et al., 2007 38 
Sudore eta/., 2006(b) 37 
Cognitive Function 
Barnes et al., 2004 40 
Outcome 
Key Question 1 b - Health Outcomes 
self-rated health (5 point Likert scale) 
self-rated health (5 point Likert scale) 
self-rated health (5 point Likert scale) 
self-rated health (5 point Likert scale) 
self-rated health (5 point Likert scale) 
9-item Likert scale from Health Promoting Lifestyle Profile 
health behaviors: 
smoking status (self-reported) 
current alcohol use (CAGE questionnaire) 
physical activity (self-reported) 
self-reported health-related behaviors: 
current smoker 
former smoker 
1 alcoholic drink/day 
cognitive function: 
global cognitive function (MMSE score) 
executive function and attention (Trail-Making Part B, Stroop Interference, Digital Symbol) 
verbal memory (California Verbal Learning Test) 
verbal fluency (Controlled Oral Word Association Test) 
Baker et al, 2002(a) 39 MMSE score 
Manly et al., 2003 41 memory ability (Selective Reminding Test, total and delayed recall) 
Manly et al., 2005 42 cognitive function (neuropsych battery- memory, executive, and language function) 
Cognitive Decline 
Results 
+ 
+ 
+ 
+ 
+ 
0 
0 
0 
0 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
Good 
Fair 
Fair 
Good 
Fair 
Good 
Good 
Fair 
Manly et al., 2003 41 change in memory ability (change in Selective Reading Test over time) - Good 
Manly et al., 2005 42 cognitive decline (change in neuropsych battery scores over time) - Fair 
Sachs-Ericsson & Blazer, 200544 cognitive decline (SPMSQ scores at baseline and at 3 year follow-up) - Fair 
Yaffe et al., 2009 43 cognitive decline (Modified Mini-Mental State or 3MS at baseline, 2, 4, and 7 years) - Fair 
+represents a direct, statistically significant (p :S 0.05) relationship between literacy and health (eg. the higher a person's literacy, the more likely to get a flu shot) 
-represents an inverse, statistically significant (p :S 0.05) between literacy and health (eg. the higher a person's literacy, the less likely to get hospitalized) 
0 represents no statistically significant relationship between literacy and health for this outcome 
studies appearing in italics report only unadjusted results 
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Table C- Study Outcomesand Quality Gr-11des by K_l)I Question (continued) 
Study 
Chronic Conditions 
Gazmararian et al., 2000 ., 
Wolf et al., 2005 46 
Sudore eta/., 2006(a) 30 
Sudore eta/., 2006(b) 37 
Mortality 
Baker et al., 2007 47 
Outcome 
Key Question 1 b - Health Outcomes 
depressive symptomatology (measured by 15-item Geriatric Depression Scale) 
chronic disease (self-reported): 
hypertension 
diabetes 
coronary artery disease 
heart failure 
bronchitis or emphysema 
asthma 
arthritis 
cancer 
chronic disease (determined through self-report, clinical data, and medication use) 
hypertension 
diabetes 
depression 
chronic disease (determined through self-report, clinical data, and medication use) 
cardiac disease 
stroke 
cancer 
hypertension 
diabetes 
Depression 
mortality: 
all-cause mortality 
cardiovascular mortality 
cancer mortality 
Results 
0 
0 
-
0 
-
0 
0 
0 
0 
0 
0 
0 
0 
Quality 
Grade 
Fair 
Fair 
Fair 
Good 
Good 
non-cardiovascular, non-cancer mortality 
Baker et al., 2008 48 all-cause mortality - Good 
Sud ore et al., 2006(b) 37 all-cause mortality - Good 
+represents a direct, statistically significant (p :5 0.05) relationship between literacy and health (eg. the higher a person's literacy, the more likely to get a flu shot) 
-represents an inverse, statistically significant (p :5 0.05) between literacy and health (eg. the higher a person's literacy, the less likely to get hospitalized) 
0 represents no statistically significant relationship between literacy and health for this outcome 
studies appearing in italics report only unadjusted results 
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Table C- Study_(}lltcomes and Quality Grades by Key Question (continued) 
Study 
Quality of Life 
Wolf et al., 2005 46 
Howard et al., 2006 29 
Weight 
Outcome 
Key Question 1 b - Health Outcomes 
limitations in ADLs 
limitations in IADLs 
limitations in activity because of physical health 
fewer accomplishments because of physical health 
pain that interfered with activities 
SF-12 physical health sub-scale 
SF-12 mental health sub-scale 
SF-12 physical health sub-scale 
SF-12 mental health sub-scale 
Results 
+ 
+ 
+ 
+ 
Quality 
Grade 
Fair 
Fair 
Wolf et al., 2007 "" BMI (calculated from self-reported height and weight) 0 Fair 
Sudore et at., 2006(a) 30 BMI - Fair 
+represents a direct, statistically significant (p :S 0.05) relationship between literacy and health (eg. the higher a person's literacy, the more likely to get a flu shot) 
-represents an inverse, statistically significant (p :S 0.05) between literacy and health (eg. the higher a person's literacy, the less likely to get hospitalized) 
0 represents no statistically significant relationship between literacy and health for this outcome 
studies appearing in italics report only unadjusted results 
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Table C- Study Outcomes and Quality Grades by Key Question (continued) 
Study 
Knowledge of Disease 
Leikauf & Federman, 2009 49 
Cho et al., 2008 32 
Gazmararian et al., 2003 50 
Knowledge of Services 
Federman et a1.,2009 51 
Outcome 
Key Question 1c- Health-Related Knowledge 
congruence between self-reported chronic disease and chart/medication determination 
asthma 
depression 
hypertension 
diabetes 
disease knowledge (measured by a 17-item questionnaire) 
disease knowledge: 
asthma (20 questions) 
diabetes (11 questions) 
hypertension (25 questions) 
heart failure (16 questions) 
awareness of pharmaceutical assistance programs: 
Medicare Extra Help program 
NY's EPIC program 
Results 
0 
0 
0 
NR 
+ 
+ 
+ 
+ 
+ 
+ 
0 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
+represents a direct, statistically significant (p S 0.05) relationship between literacy and health (eg. the higher a person's literacy, the more likely to get a flu shot) 
0 represents no statistically significant relationship between literacy and health for this outcome 
NR signifies results not reported for this outcome 
Table C- Study Outcomes and Quality Grades by Key Question (continued) 
Study 
Howard et al., 2005 "4 
Outcome 
Key Question 1 d - Costs of Health Care 
cost of care in past year {determined from Medicare claims data): 
total 
inpatient 
outpatient 
emergency room 
Pharmacy 
Results 
0 
0 
0 
0 
-represents an inverse, statistically significant (p S 0.05) between literacy and health (eg, the higher a person's literacy, the less likely to get hospitalized) 
0 represents no statistically significant relationship between literacy and health for this outcome 
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Quality 
Grade 
Fair 
Table C- Study Outcomes a11d Quality Grades by Key Question (continued) 
Study 
Racial/Ethnic Disparities 
Bennett et al., 2009 27 
Howard et al., 2006 29 
Mehta et al., 2004 52 
Sachs-Ericsson & Blazer, 200544 
Educational Disparities 
Bennett et al., 2009 27 
Howard et al., 2006 29 
Outcome 
Key Question 1e- Disparities in Outcomes, Knowledge, Cost, or Service Utilization 
racial disparities (White/Black): 
self-rated health 
influenza vaccine 
mammogram 
dental checkup 
racial disparities (White/Black): 
SF-12 Physical Health score 
SF-12 Mental Health score 
self-rated health 
influenza vaccination 
pneumococcal vaccination 
racial disparities (White/Black) in cognitive function 
racial disparities (White/Black) in cognitive decline 
educational disparities (high school/< high school): 
self-rated health 
influenza vaccine 
mammogram 
dental checkup 
educational disparities (high school/< high school): 
SF-12 Physical Health score 
SF-12 Mental Health score 
self-rated health 
influenza vaccination 
pneumococcal vaccination 
'For Key Question le, a"-" signifies that adjusting for health literacy reduces a disparity 
t statistical significance not reported 
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Results' 
0 
0 
0 
0 
_t 
0 
Quality 
Grade 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
APPENDIX I 
Quality Assessment Form 
REF#,Author, Year: ______________ _ Reviewer _________ _ 
Short Title· 
Question Response Criteria Comments 
Internal Validity 
1. Method of Good D Computer generated 
Randomization random allocation. 
(KQ2-RCTs only) Fair D Coin flip 
Poor D Pseudo randomization 
(alternating, weekdays) 
NR D randomization approach 
cannot be determined 
NA D Participants not 
randomized 
2. Allocation Good D Central randomization 
Concealment (KQ2-
RCTs only) Fair D Opaque envelopes 
Poor D No concealment 
NA D Participants not 
randomized 
3. Creation of Good D No baseline differences 
Comparable (>20% qualitatively) 
Groups Fair D Few baseline differences, 
probably by chance 
Poor D Multiple differences among 
groups 
NA D Cross-sectional, case-
control, single arm study 
4. Maintenance of Good D Low attrition (<20%) & 
Comparable low differential loss (<5%) 
Groups. Fair D Moderate attrition (20-
If there is only one 40%) or differential loss 
study arm, consider (5-15%) 
the overall attrition Poor D High Attrition (>40%) or 
only. differential loss(> 15%) 
NA D Cross-sectional, case-
control, single arm 
5. Health Literacy Good D Valid and reliable 
Measurement (REALM, TOFHLA, 
(health literacy, WRAT, etc.) 
literacy, numeracy, or Fair D Some of the above features 
other) 
Poor D None of the above features 
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6. Outcome Good Cl Valid and reliable (clinical 
Measurement measure, mortality, etc.) 
Fair Cl Some of the above features 
(chart review, partially 
validated scale) 
Poor Cl None of the above features 
(self-report, non-validated 
scale, etc.) 
7. Outcome Good Cl Same measurement applied 
Measurement to each group. 
Equally Applied Measurement at same point 
in time in each 
Fair Cl Some of the above features 
Poor Cl None of the above features 
NA Cl Study includes only one 
group 
8. Blinding of Good Cl Blinded participants and 
participants and providers 
providers (KQ2 Fair Cl Blinded one of the above 
only) 
Poor Cl Blinded none of the above 
NA Cl Not an RCT/Intervention 
NR Cl Not reported 
9. Blinding of Good Cl Yes 
outcome assessors to 
intervention or Poor Cl No 
exposure status 
NA Cl Not an RCT/Intervention 
NR Cl Not reported 
10. Appropriate Good Cl Appropriate for the data; 
statistical testing accounting for clustering, 
multiple comparisons, etc. 
Fair Cl Some of the above features 
Poor Cl None of the above features 
11. Intent to Treat Good Cl Intent to treat or other 
Analysis or analysis done 
Sensitivity Analysis Poor Cl No analysis completed 
done to assess NA Cl Cross sectional, single arm 
impact ofloss to study or case-control study 
follow-up NR Cl Not reported 
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12 Appropriate Good D Addressed through design 
control of (e.g., randomization) 
confounding and/or analysis (e.g. 
matching, stratification, 
multivariate analysis, etc.) 
Fair D Attempt made to control 
confounding, but doesn't 
address all relevant 
confounders. 
Poor D No attempt to control for 
confounders. 
NR D Not reported 
13. Sample Good D Yes, for all outcomes 
sufficient by power 
analysis or by Fair D Yes, for some outcomes 
significant findings 
Poor D No, not done and non-
significant results 
NR D Not reported 
Overall Assessment 
14. Overall study Good D Conclusions are very likely 
assessment correct given degree of bias 
Fair D Conclusions are probably 
correct given degree of bias 
Poor D Conclusions aren't certain 
because bias is too large 
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